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LARGEST PRODUCERS IN THIS FIELD FOR TWO DECADES... 


HIGH Q INDUCTORS 


FOR EVERY APPLICATION 


FROM STOCK... ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B. 


MQ Series 
Compact Hermetic 
Toroild inductors 


The MQ permalloy dust toroids t MOA 

combine the highest Q in their “TT Ts sceEere 10 stock values 

class with minimum size. Stability from 7 Mhy 

is excellent under varying volt 15 stock values 12 stock values 


e. temper re 2 Cc from 7 Mhy f ane Saiaeaahaseneiccen from 10 Mhy. 
age, perature, frequency and to 2.8 Hy ~S to 25 Hy. 


vibration conditions. High perme } | t dnl MQ drawn case structure. 
ability case plus uniform winding iit | —_ Width 


affords shielding of approximately |) Ma SJ MQE 1-1/16 


80 db = 5 | MQA 11/16 1-9/32 /32 
phages Sime MQB 15/16 2-9/16 2-13/16 


en VIC Variable inductors 
Hys. Type The VIC Inductors have repre- 


0085 = WIC-12 ‘ sented an ideal solution to the 
013° —VIC-13 problem of tuned audio circuits. 
021 Vie-14 ; A set screw in the side of the 
=~ Se case permits adjustment of the 
053 VIC-16 “ ne 
084 vic-17 . inductance from + 85% to —45% 
13 vic-18 5 of the mean value. Setting is 
21 vic-19 , positive 
34 vic-20 . Curves shown indicate effective 
VIC case structure + 54 vic-21 Q and L with varying frequency 


Length Width Height Ps . 85 vic-22 i 
1-1/4 1-11/32 1-7/16 ioelaeie and applied AC voltage. 


Di inductance Decades 

These decades set new standards of Q, stability, 
frequency range and convenience. Inductance values 
laboratory adjusted to better than 1%. Units housed 
in a compact die cast case with sloping panel ideal 
for laboratory use. 


2. Y yor -t) Dit) Ten 10 Mhy. steps. 
SLi ; 3 +44 DI-2 Ten 100 Mhy. steps. DI DECADE 
ee pe . A arin sree DI-3 Ten 1 Hy. steps. Length 41" 
Tt rs t f 
MQL case , 


DI-4 Ten 10 Hy. steps. Width 4%” 
1-13/16 dia, X 2-1/2” HK. ’ erg pons Height 2%” 


HVC Hermetic 
Variable inductors 


A step forward from our long 
established VIC series. Hermeti 
cally sealed to MIL-T-27 .. . ex- 
tremely compact... wider induc 
tance range... higher Q. . . lower 
and higher frequencies. . . super- 
ior voltage and temperature 
Stability. 


SPECIAL UNITS 


TO YOUR NEEDS UNITED TRANSFORMER CO. 


Send your 1 
specifications 150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB 


for prices. 
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MAGNETIC TAPE CONTROLS LATHE—Multitrack tape on control panel acts through Maico Co.'s Factrol servo sys- 


tem to control spindle speeds, saddle and tool positions and tape rewind on Gisholt lathe. Details on p 144 
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Here’s the versatile, regulated DC source 
you’ve been looking for - 


NOBATRON- Kangen 


turning 
* 100-300VDC at 1-10 amps 
th is knob (model SR2) 


5-135VDC at 1-10 amps 


gives you ai (model $R100) 


5-30VDC at 3-30 amps 
(model SR30) 

with 40.25% 

regulation accuracy! 


The Sorensen Nobatron-Ranger is essentially an 
adaptation of the proved Nobatron circuit**, with the added feature of continuously adjustable output 
voltage over a wide range. This makes the RANGER an exceptionally good investment for the many 
laboratories and test installations where a multi-purpose DC source can be used to advantage. 


ELECTRICAL CHARACTERISTICS 


Input voltage range 95-130VAC, 19, 50-60 ~ for models SR30 and SR100 
190-260VAC, 19, 50-60 ~ for model SR2 


Output voltage and  5-30VDC at 3-30 amps in model SR30 
load range 5-135VDC at 1-10 amps in model SR100 
100-300VDC at 1-10 amps in model SR2 


Regulation accuracy +0.25% at any output voltage setting with an input between 105 and 125VAC. 
The accuracy will be slightly less at the extreme value of the input. 


Ripple 1% RMS max. of output setting 
All RANGERS are 22” wide by 1714” deep by 4714” high. They are self contained in handsome cab- 


inets, equipped with casters for easy mobility. Meters are furnished as standard equipment, and there is 
adequate protection against overload, overvoltage, and tube filament failure. 


Write for furcher information, and for your free copy of the new Sorensen general catalog, 


to Sorensen & Co., Inc., 375 Fairfield Ave., Stamford, Conn. In Europe, please correspond directly with 
Sorensen A.G., Gartenstrasse 26, Zurich 2, Switzerland 


375 FAIRFIELD AVENUE 


SORENS EN STAMFORD, CONNECTICUT 


*Reg. U. S. Pat. Off./* * Model SR2 uses a circuit 
device patented by Wm. J. Brown. 
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FIGURES OF THE MONTH 


Latest Previous Year Latest Previous Year 
Month Month Ago Month Month Ago 
RECEIVER TV AUDIENCE 
PRODUCTION (Source: NBC Research Dept.) Oct. ‘54 Sept. ‘54 Oct. 53 
(Source: RETMA) Sept. ‘54 Aug. '54 Sept. ‘53 TV Homes, total 31,674,000 31,274,000 25,690,000 
Television sets, total ... 947,7% 633,387 770,085 
With UHF ise 136,613 93,404 193,212 BROADCAST STATIONS 
Color sets nae 14, 538° N.R —_—— (Source: FCC) Oct. ‘54 Sept. ‘54 
Radio sets, total 932,323 785,499 1,216,525 TV stations on air 431 428 
" With dogg 17,644 15,936 39,873 TV stations CPs—not on air 147 150 
WOME Sets ‘ 352,499 280,607 529,427 TV stations—applications* 167 167 
Clock radios 207,226 155,171 182,417 stations on air 2627 2616 
Portable sets 76,271 74,713 147,355 : 


stations CPs—not on air 126 121 
Auto sets 296,327 275,008 357,326 stations—applications* 137 137 


- stations on air 558 559 
RECEIVER SALES -M stations CPs—not on air 10 14 


stations—applications* 2 
(Source: RETMA) Sept. ‘54 Aug.'54 Sept. '53 aa , 
Television sets, units 986,136 484,533 753,953 


Radio sets (except auto) 763,589 447,025 650,898 COMMUNICATION AUTHORIZATIONS 


(Source: FCC) Oct. ‘54 Sept. ‘54 Oct. '53 

RECEIVING TUBE SALES Aeronautical 39,900 40,695 42,427 
(Source: RETMA) Sept. ‘54 Aug. ‘54 Sept. ‘53 Marine a ‘ 47,882 47,360 42,931 
Receiv. tubes, total units 40,966,063 35,167,272 38,929,539 Police, fire, etc. ....... or ane wees 
Receiv. tubes, value $28,953,592 $24,002,391 $27,401,566 - lndustvial een gor $2,338 ee 
Picture tubes, total units 1,149,791 855,191 875,712 pe SFOREpOFLEIOR 123163 uae “or aes 
Picture tubes, value $23,892,469 $17,941,034 24,6 mareur stees 21,762 1905 
ey eee . ers Citizens radio ......... 8,229 8,143 3,987 
Disaster itn 306 305 251 


SEMICONDUCTOR SALES Experimental res 607 600 476 


Aug. ‘54 July ‘54 Aug. ‘53 Common carrier . . 1,730 1,699 1,327 


Germanium diodes 
Silicon diodes 1,156,114 608,446 836,334 EMPLOYMENT AND PAYROLLS 
(Source: Bur. Labor Statistics) Aug. ‘54 July ‘54 Aug. ‘53 
p-—— Quarterly Figures———____ Prod. workers, comm. equip. 357,800-p 340,400-r 424,800 
‘ . Av. wkly. earnings, comm.. . $69.03 -p $67.64 -r $67.73 
atest revious Year Av. wkly. earnings, radio. . . $67.83 -p $67.20 -r $65.36 
INDUSTRIAL aS 
sorter Ago Av. wkly. hours, comm. ; 39.9 -p 39.1 40.8 
TUBE SALES : 


Av. wkly. hours, radio 39.9 -p 39.3 40.1 
(Source: NEMA) 2nd ‘54 lst ‘54 2nd ‘53 


Vacuum (non-receiving) $9,851,020 $8,971,335 $10,400,000 STOCK PRICE AVERAGES 
Gas or vapor ........ $3,987,036 $4,589,239 $3,300,000 (Source: Standard and Poor's) Oct. ‘54 
Phototubes ; N.R N.R $700,000 
: ’ Radio-tv & electronics 360.4 
Magnetrons and velocity ' 
modulation tubes $16,429,553 $16,135,274 $10,500,000 wueln CreeeeRETEr 00.7 
Gaps and T/R boxes... $1,914,313 $1,517,426 $1,700,000 p—provisional; r—revised 
N.K.—not reported 


FIGURES OF THE YEAR TOTALS FOR FIRST NINE MONTHS 


1953 Percent Change 1953 Total 
Television set production 4,733,315 5,524,370 —14.3 7,214,787 
Radio set production 7,042,442 10,149,163 —30.6 13,368,556 
Television set sales 4,645,063 4,300,360 + 8.0 6,375,279 
Radio set sales (except auto) 4,032,704 4,526,186 —10.9 7,064,485 
Receiving tube sales 266,050,907 347,152,450 —23.3 437,091,555 
Cathode-ray tube sales 6,476,566 7,552,862 —14.3 7,582,835 
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Control Board Planned 
To End Airport Delays 


WHEN developed as an operating 
unit, the mock-up board shown 
may eliminate much of the paper- 
work of traffic The 
board is under development at Bell 
Labs for the CAA. 

The plane’s location, determined 
from radar contact, is pinpointed 
on the lower board—a ppi-type of 
display with an airlane map over- 
lay. Altitude information, trans- 
mitted from the plane by voice 
radio, is inserted manually and 
causes a second pip to appear on 
the upper board. 


> Flight Plans—When the dark 
line or cursor lines up the plane’s 
position and altitude pips, infor- 
mation such as_ identity, type, 
destination and ETA can _ be 
flashed on the tote board in the 
center. This information may be 
derived either from teleprinter re- 
ports or from flight plans stored 
in a magnetic-drum calculator. 


air control. 


Full-scale mock-up of proposed air traf- 
fic control board demonstrates operation 
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IN MANUFACTURER'S CAPITAL 


£4 ELECTRICAL MACHINERY FIRMS 
@® COMMUNICATIONS EQUIP FIRMS 


SPENDING 


EST. 
PLANNED 


1953 1955 


Industry Maps Capital Spending 


Firms in the electronics field 
may spend somewhat less next 
year to enlarge facilities 


LEVELING out of electronics manu- 
facturers’ expenditures for new 
plants and equipment in 1955 is 
indicated in the results of a sur- 
vey of American industry’s prelim- 
inary plans for capital spending 
in 1955 by the McGraw-Hill de- 
partment of economics. According 
to the survey, manufacturing com- 
panies in the electrical machinery 
fiel@, which include electronics 
firms, will spend about $30 million 
less in 1955 or $431 million com- 
pared to $461 million in 1954, a 
six-percent drop. The estimated 
amount spent this year was $20 
million than was spent in 
1953, a drop of four percent. 


>» Chart—As can be seen in the 
graph, the portion of electrical ma- 


less 


chinery capital expenditures ac- 
counted for by communications 
equipment firms is large and has 
averaged about 39 percent of the 
total. Thus they have accounted 
for much of the rise in this classi- 
fication of expenditures for new 
plant and equipment and have 
probably been responsible for les- 
sening the foreseen decline. 


> Status—The survey shows that 
U. S. manufacturers as a whole 
have preliminary plans to spend 
about 7 percent less for new plants 
and equipment in 1955 than in 
1954. However, the range in 
planned expenditures is wide ex- 
tending from a 23 percent increase 
for stone, clay and glass firms to 
a 48 percent decrease for beverage 
manufacturers. 


According to the 
the 


> Future 
vey, 


sur- 


most firms in electrical 





NDUSTRY REPORT 


machinery field expect capital 
spending in 1956 to remain about 
the same as for 1955. A total of 
66 percent of the electrical firms 
surveyed indicated that their pre- 
liminary investment plans 
about the same as for 1955. 


were 
About 
21 percent of the firms expected 
their investment to go down and 
13 percent planned higher expend- 


itures for plant expansion. 
Although plans for 1956 
highly tentative, past surveys have 
indicated that companies are in- 
clined to underestimate their capi- 
tal spending for more than one 
year in advance. Thus the pros- 
pects are favorable for capital 
spending in the industry at a level 
at least as high in 1956 as in 1955. 


are 


DATA tape machines roll off Ampex production line as 


Magnetic Tape Hits High Level 


Volume in all phases of the 
field hits record highs as more 
companies enter the market 


THE tape 
increased an estimated 60 percent 


magnetic business has 
this vear and firms in the field see 
further future gains in the mak 
ing 


> Growth—As shown in the chart, 
the estimated volume of business 
done in the tape recording field 
this tops the $120 million 
mark, This includes sales of tape, 
machines of all and 
related accessories and represents 
a $45 million 


vear’s business. 


year 


tape types 


increase over last 


Biggest portion of the volume 


this year is accounted for by 
nonprofessional or home record- 
ing. It is estimated that about 
450,000 home units will be sold 
this year for a dollar volume of 
over $76 million. In the profes- 
sional field, about 20,000 units are 
expected to be sold for a dollar 
volume in the neighborhood of 
$30 million. 


> Tape—Recording tape alone has 
become a volume business. Minne- 
sota Mining and Manufacturing 
estimates that over $9 million in 
tape will be sold by tape makers 
this year compared to $8 mil- 
lion last year. The biggest market 
for tape is represented by the 
professional field which includes 
broadcasting, motion pictures and 


MAGNETIC TAPE BUSINESS 


150 
were RECORDING BUSINESS 
DOLLAR VOLUME 


(‘NUMBER OF TAPE RECORDERS 


8 
8 


THOUSANDS OF NONPROFESSIONAL UNITS 


MILLIONS OF DOLLARS 
y 
° 
_— 





1953 


phonograph record companies. 
The instrumentation field is 
growing in importance and it is 
estimated that now about 5 per- 
cent of total magnetic tape volume 
is used in this field. Major use in 
instrumentation is in telemetering 
aircraft and guided missiles. 


> Companies—In the past year, 
nearly 75 manufacturing com- 
panies have entered some phase 
of the magnetic recording field. 
Growth in the number of tape and 
equipment makers is indicated by 
Armour Research Foundation of 
the Illinois Institute of Technol- 
ogy which owns more than 250 
patents relating to magnetic re- 
cording equipment and sound re- 
cording tape. It lists 64 companies 
throughout the world that are now 
licensed to use ARF magnetic re- 
cording patents compared to about 


25 before 1952. 


Defense Business 
Upswing Continues 


Contracts for electronics in the 
third quarter are nearly double 
last year’s 


RISING trend in military contract 
awards evident in the second quar- 
ter of 1954 (ELECTRONICS, p 10, 
Aug. 1954) continued in the third 
quarter. As shown in the chart, 
p &, about $83 million was spent 
in contracts compared to $46 mil- 
lion in the third quarter of 1953. 
Although this total is a substan- 
tial from second 


drop quarter 


(Continued on page 8) 
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NOW SYLVANIA PRESENTS 


a Full Line of PENCIL TUBES 


These improved Sylvania tubes are manufactured and 
quality controlled for highest dependability. Now for the 
first time they enable circuit engineers to meet precisely the 
ever-widening range of today’s application requirements. 


5675 a low Mu tube for CW operation to 3000 cycles as an 
amplifier, oscillator, or frequency multiplier in either 
lumped, constant, or external cavity-type circuits. De- 
livers 300 mw average power at 1700 megacycles. 


5794 designed for continuous wave operation, this tube oscil- 
lates inside a cavity tuned to a fixed frequency of 1680 
megacycles. This low Mu tube with its special heater at 
5.2 volts is capable of delivering a power of 300 milli- 
watts. 


5876 is a high Mu triode designed for continuous wave opera- 
tion up to 3000 megacycles in either Jumped, constant, 
or external cavity-type circuits. 

5853 for pulse operation to 3400 megacycles. Will deliver .750 
KW peak minimum at maximum frequency with .001 
duty cycle. 


6263 a low Mu high power tube for application as an ampli- 
fier, oscillator to 1700 megacycles. Plate input power is 
22 watts and plate dissipation is 13 watts. 


6264 a medium Mu frequency multiplier version of the 6263 
with the same plate characteristics. 


The attached coupon brings you full engineering data and 
characteristics of Sylvania’s complete pencil tube line. 


“Another reason why it pays to specify Sylvania.” 


Ng 


ia Electric Products Inc. 
— "4E-1612, 1740 Broadway 
New York 19, N. ¥- okie 
nd me complete engin 
oo counts the full line of Sylvania Pencil 


Tubes. 


Ro aati? Electric (Canada) Ltd., University lower Building 
St. Catherine Street, Montreal, P. Q. y Name 


s Street 


City_ _—__—_— 


LIGHTING e RADIO e ELECTRONICS ¢ TELEVISION «© ATOMIC ENERGY 
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spending, it is still nearly twice 
that spent in the third quarter of 
1953. 

> Breakdown—The amount spent 
by the military on electronics may 
be actually 4 or 5 times as much 
as indicated by Pentagon break- 
downs shown in the chart because 
contracts for equipment such as 
ships, planes and missiles include 
money for electronic 
equipment. 

Increased contract awards for 
these items also mean more busi- 
for electronics manufac- 
turers. Estimates of defense con- 
tracts for these equipments in the 
third quarter are $1.2 billion for 
aircraft, $292 million for ships and 
$44 million for guided missiles. If 


associated 


ness 


EF ENSE 


only 10 percent of these total con- 
tracts go for electronic equipment, 


“3R0Q 4THQ ~STQ  2NDQ 
1953 1954 


35RD Q 


it will mean an additional $150 
million in business for the field. 
The importance of electronics, 
dollarwise, in military end equip- 
ment is indicated in recent con- 
tract awards. The Navy recently 
awarded one electronics manufac- 
turer a $24,6-million contract for 
sonar detection devices. Two re- 
cent contracts for guided missiles 
have meant over $200 million in 
business for electronics firms. 


& Subcontractors—There will be 
substantial new business for small 
electronics subcontractors as a re- 
sult of the increased spending. 

Air Force, in a sampling of its 
electronics subcontractors made 
last year, found that between 40 
to 54 percent of the dollar value 
of electronic prime contracts were 
going to subcontractors. 


AIR Transport Station in Azores installs tv equipment while . 


Military Telecasting Increases 


Air Force personnel buy second 
low-power television station for 
entertainment use 


PLANS to provide television enter- 
tainment to military personnel in 
areas in the U.S. and abroad where 
regular telecasting is unavailable 
are being stepped up in the Armed 
Forces. Dage division of Thomp- 
son Products recently supplied a 
$50,000 system for the U. S. mili- 
tary air transport station on Ter- 
ceira Island in the Azores. It is 
the second tv system supplied to 
the military for entertainment use. 
A $34,000 station supplied by RCA 
is presently operating at the Air 
Force base in Limestone, Maine. 
Both stations are owned and 
operated by military personnel and 
were purchased with PX and movie 
proceeds or welfare funds. 


> Equipment—Both of the Air 
Force stations have low power 
ratings. The Azores station equip- 
ment includes a Dage dual Vidicon 
chain, a 50-watt Gates transmitter 
and two Holmes 16-mm tv projec- 
tors and other studio equipment. 
The transmitter’s peak visual 
output of 50 watts is fed into a 


simple ring-type antenna with a 
gain of approximately 0.8. 


> Policy—According to the Air 
Force, such military tv stations 
will be operated only in areas 
where it is not possible to receive 
tv programs from commercial out- 
lets. The stations will be located 
primarily in bases where depen- 
dents of personnel also live. 

It has been indicated that if the 
present stations prove successful, 
the Armed Forces will standardize 
on the type of equipment used. 


Electronics Business 


Picks Up 


Although some segments of the 
industry are behind last year, 
all exceed 1952 business 


ELECTRONICS manufacturers are 
keeping company with U. S. indus- 
try as a whole in the upsurge in 
business that took shape as the 
last quarter of 1954 got underway. 
Although total output as measured 
by the Electronics Output Index 
is considered likely to remain below 


(Continued on page 10) 
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only 
Sprague 
makes 
them all! 


YOU CAN CHOOSE FROM 
5 DIFFERENT STYLES OF 
TANTALEX* CAPACITORS 


Looking for tantalum electrolytic 
capacitors? You'll save time and trouble 
by checking Sprague’s complete 
selection first. Sprague makes more 
types of tantalum capacitors than 
any other manufacturer. 

Sprague Tantalex capacitors provide 
maximum Capacitance in minimum 
space... exhibit no shelf aging under 
long testing periods... have extremely 
low leakage current. And most 
important, they give unusually stable 
performance, because they’re made 
with tantalum, the most stable of all 
anodic film-forming materials. 

There’s a complete range of sizes and 
ratings available in Tantalex capacitors 
... from the ultra-miniature 10 mf, 

4 volt unit in a case only 44" in diameter 
by 6” long... to the 7 mf, 630 volt 

unit in a case 1%” in diameter by 
2'%o" long. As for case styles, Sprague 
makes them all, from tiny tubular and 
cup units to the large cylindrical types. 

For complete details relating to your 
miniaturization or high temperature 
problems, write Sprague Electric Co., 
35 Marshall St., North Adams, Mass. 


Sprague, on request, will provide you with 
complete application engineering service for 
optimum results in the use of tantalum 
capacitoss 


aioe me 


transistor circuitry 


TYPE 102D for - 55°C to + 85°C 


operation for military use 


pede ey 


capacitors for transistor circuitry 


TYPE 104D miniature “cup” 


mm ee 


TYPE 100D for — 55 to +125°¢ 


mm a mee) 


WORLD’S LARGEST CAPACITOR MANUFACTURER ; 


*Trademark Export for the Americas: Sprague Electric International Ltd., North Adams, Mass. CABLE: SPREXINT 
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BUSINESS 
OUTPUT INDEX | TV SET SALES 
251.3 


2300 
875,290 
Il 753,953 


PICKS UP 


(EST) 1,000,000 


IN ELECTRONICS 
EMPLOYMENT 


STOCK PRICE 
AVERAGE 


424800 


357,800 349.4 


| | 


9/52 9/53 9/54 9/52 9/53 954 BS2 8/53 8/54 9/52 9/53 9/54 


indications are 
three 
1953’s 


last year’s records, 
that last 
months will exceed that of 
last quarter. 


> Chart—As shown in the graph, 
the Klectronics Output Index took 
September of 
18 points, far above the output for 
September, 1952. The provisional 
figure of 230.0 may be revised 
even higher now that final tv pro- 
duction figures are in. 
RETMA has announced 
nearly million tv 
produced in September to 
establish a new high in monthly 
output for the product. During 
the five-week period production 
totaled 947,796 compared 
with 633,387 produced in August 
770,085 sets manufactured in 
September of 1953. The previous 
record high was established in De- 
1952 when 921,086 
were manufactured in a statistical 
which extended 


output in the 


a decided rise in 


that 
one receivers 


were 


units 


anc 


cember, sets 


period over six 
weeks. 

Television set retail sales have 
also increased to a record volume, 
aus shown in the.chart. During the 
month of September 986,136 tv 
were sold, exceeding the 
month’s total in 1953 and 1952 and 
bringing this vear’s nine-months 
total to approximately 4.6 million 
units. 


sets 


> Employment—Mirroring the in- 
dustry’s increased output are fig- 


10 


ures on production worker employ- 
ment. 
cover August figures, the upswing 
is apparent. Employment of pro- 
duction workers reached 357,800 
in the month, compared to 354,300 
in August of 1952. With the high 
output of nearly one-million tv sets 
in September, it is likely that em- 
ployment totals have increased sub- 
stantially. 


Even though latest reports 


> Future — Financial observers 
point out that the stock market 
has provided some indication of 
the future business prospects for 
an industry. If that holds true 
for present electronics stock price 
averages, the industry can _ look 
forward to increasing business 
next year. 


Tail Tattles On Subs 


Protuberance resembling a 
wasp’s stinger that 
Navy Neptune contains 
airborne detector 
marines by registering disturbances in 
the earth’s magnetic field 


giant 
appears on this 
a magnetic 


which spots sub 


Business Sizes Up 
Electronic Computers 


Users and prospects foresee ex- 
panding future for office equip- 
ment but urge careful study 


MORE than a quarter century ago, 
Bell System executives gave the 
green light to automatic dialing 
when studies predicted a future 
dearth of telephone operators. 
General business stands at the 
same threshold. Management men 
realize the tempo and complexity 
of modern business must one day 
outstrip pencil-pushing methods. 

The question is, “How soon will 
my office have to go electronic?” 
This past month several manage- 
ment offered 


specialists varying 


opinions: 

> Electronic computers are des- 
tined to be recognized as the most 
powerful management tool yet de- 
predicted W. W. Smith, 
senior procedures analyst for Gen- 
eral Electric’s major appliance 
division. He indicated that GE 
saving $100,000 annually 
through assembly-line studies at 
Appliance Park. 


veloped 


Was 


>The complete automatic office 
made up of only sexless and shape- 
machinery will never 
even if large-scale electronic sys 
tems become common 
asserted J. D. Elliott, 
dent of customer 
troit Edison. 


less come 
in offices 

superinten- 
billing for De- 


> Large companies that do not en- 
ter into an electronic program vol- 
untarily in the very near future 
will be forced into it when they 
are no longer able to meet the low 
cost of operation and prompt serv- 
ice provided their competitors 

said A. C. Vanselow, Franklin Life 
Insurance assistant v-p in 
charge of planning. He announced 
that computer 
saving his 
nually 


Co.’s 


techniques were 
company $425,000 an- 
in salaries. 


> Business still has a long way to 
go in learning how to plan the 
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Arnold Pulse Transformer 


Cores are individually tested 
under actual pulse conditions 


W6od 52386 


WRITE 
for your 
COPIES 


“MAGNETIC MATERIALS CATALOG’ 


General information on all Arnold 
magnetic materials: permanent mag- 
nets, tape-wound and powder cores, 
types ‘‘C’’ and ‘E”’ cut cores, etc. 


“ARNOLD SILECTRON CORES” 


52 pages of valuable data covering a 
complete range of core shapes, sizes, 
tape gauges, etc. 


ADDRESS DEPT. E-12 
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The inset photograph above illus- 
trates a special Arnold advantage: a 
10-megawatt pulse-testing installa- 
tion which enables us to test-prove 
pulse cores to an extent unequalled 
elsewhere in the industry. 

For example, Arnold 1 mil Silectron 
“C” cores—supplied with a guaran- 
teed minimum pulse permeability of 
300-—are tested at 0.25 microseconds, 
1000 pulses per second, at a peak flux 
density of 2500 gausses. The 2 mil 
cores, with a guaranteed minimum 
pulse permeability of 600, receive 
standard tests at 2 microseconds, 400 


Pre le 


pulses per second, at a peak flux 
density of 10,000 gausses. 

The test equipment has a variable 
range which may enable us to make 
special tests duplicating the actual 
Operating conditions of the trans 
former. The pulser permits tests at 
05, .25, 2.0 and 10.0 microsecond 
pulse duration, at repetition rates 
varying anywhere from 50 to 1000 
pulses per second, 

This is just another of Arnold's 
facilities for better service on mag- 
netic materials of all description 
@ Let us supply your requirements 


ST TRE 


"THE ARNOLD ENGINEERING Company 


PSI WEIN 
reed 


cere 
ashe, 


Want more information? Use post card on last page. 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
General Office & Plant: Marengo, Illinois: 
DISTRICT SALES OFFICES .. . New York: 350 Fifth Ave. 

Los Angeles: 3450 Wilshire Blvd. 


Boston: 200 Berkeley St. 





efficient use of computers—stated 
E. F. Cooley, associate director of 
methods research, Prudential Life 
Insurance Co. of America. 


Computing Center — Computer 
manufacturers indicated that use 
of computing-center facilities is 
one way to approach the electronic 
office. Reasons for patronizing the 
centers include: learning the ad- 
vantages of computer operation 
to justify buying or renting one, 
help during peak-load times and 
carrying out projects left in the 
bottom-left desk drawer for want 
of free time. 


> Procedures Study—Systems and 
procedures experts agree that all 
large-scale business should inves- 
tigate use of computers in their 
operations. Even if a computer is 
not indicated, the study should 
reveal some worth-while ways to 


streamline operations for efficiency 
and economy. 


> New Equipment — Integrated 
data processing, as announced by 
a maker of business forms, refers 
to a system of machines talking 
to machines through the common 
language of punched paper tape. 
This system is designed to tie ex- 
isting business and communica- 
tions equipment in with electronic 
computers in a complete system. 

National Cash Register recently 
demonstrated a medium-sized com- 
puter selling for $89,500 to $140,- 
000, depending on the _ precise 
application. Basically a scientific 
calculator, it occupies two free- 
standing and 
console. 

A smaller computer, about the 
size of a standard office desk has 
been introduced by Burroughs. It 
sells for $32,500. 


cabinets control 


RADIATION INSTRUMENT MARKETS 


NS 


4 
v 


IN $ MILL 


INDUSTRY 


VOLUME OF Bu 


_ ESTIMATED 
1954 = VOLUME 


UNIVERSITIES 
HOSPITALS, 
INSTITUTES 


PROSPECTORS 


EXPORT CIVIL 


DEFENSE 


Atom Sparks Instrument Sales 


turing 
1943 and has expanded to 96 com- 


Expanding use of the atom 
provides $50 million in 
potential markets by 1960 


INSTRUMENTATION 
energy operations has been a 
steadily growing business since 
the beginning of the atomic energy 
program and is expected to con- 
tinue its expansion. The field com- 
prised three companies manufac- 


for nuclear 


12 


nuclear instruments in 
panies in ten years. Their busi- 
ness volume for 1953 is estimated 
at $25 million. By 1960 this vol- 
ume is expected to reach $50 mil- 
lion. 

Most of these companies are 
small—85 percent are doing busi- 
ness in the neighborhood of $300,- 
000 or less. Only six of these nu- 


clear instrument companies are 


GROWTH IN 
RADIATION BUSINESS 


COMPANIES 


NUMBER OF PRODUCTS 


PRODUCTS 


known to have volumes 


than $1 million. 


> Markets—In addition to the 
growing new instrument market, 
there is a large market in replace- 
ments. The Atomic Energy Com- 
mission reports that 25 percent of 
its annual instrumentation cost is 
for improved instruments. The 
AEC’s estimate of $6 million in ex- 
penditures for nuclear instrumen- 
tation in 1953 is expected to reach 
a level of $12 million by 1960. 
This provides a potential market 
of $45 million over the next five 
years. 

Over 5,000 new medical 
of radioisotopes are expected to 
enter the field in the next five 
years. The instrumentation re- 
quired by these and 
users provides a five-year market 
of $20 million. Civil 
quirements for the same _ period 
are estimated to be 50,000 survey 
meters and over 1,500,000 dosime- 
ters at a cost of over $30 million. 


yreater 


users 


present 


defense re- 


New York Surveys Its 
Electronics Industry 


MANUFACTURE of electronic equip- 
ment is steadily expanding in New 
York State. New plants have been 
built by firms such as GE, Sono- 
tone, Westinghouse, Sylvania, CBS- 
Hytron, IBM and Remington Rand. 
The Empire State produces a 
significant share of the national 
electronic output, according to a 
study by the New York State De- 
partment of Commerce. 


>» Workers—The state has occu- 
pied an important position in the 
industry’s production and employ- 


ment for a number of years. Be- 
(Continued on page 14) 
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ENCAPSULATION 
IN GLASS 


of diodes, transistors, and 
other crystal semi-conductors 


is now availablie with Kahle 
equipment and know-how! 


glass has these advantages: 


1 It offers a true, life-time hermetic seal. 
It offers almost unlimited flexibility as to 
size and shape. It answers the need 
for miniaturization. 
It is transparent. In cases where limited 
transparency, or translucency, or color opacity 
are desired, glass can be perfectly adapted. 
Glass is available in a wide range of physical 
and chemical characteristics for special 
purpose applications. 


It is inexpensive and lends itself to automation. 


It is readily cleansed and sterilized. 


With Kahle machinery and methods 

you can obtain high speed, low speed, or 
laboratory production to meet any encapsulation 
production requirements. 


for complete details write today to 


hahle ENGINEERING COMPANY 


1310 SEVENTH STREET * NORTH BERGEN. N. J. 
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tween 1939 and 1947, the number 
of production workers manufactur- 
ing radios, television sets and re- 
lated electronic products increased 
341 percent in the state, compared 
with a national gain of 213 per- 
cent. 

While nation-wide employment 
in the field gained little from 1947 
to 1950, the increase in New York 
was 20 percent, according to the 
Department. In electronics, peak 
employment was reached in Octo- 
ber of last year when 73,000 work- 
ers were employed. Approximately 
one-fifth of the nation’s workers 
in the industry are employed in 
New York State. 


> Where—Over one-third of the 
industry’s workers in the state are 
employed in New York City plants. 
Other concentrations 
found on Long Island and in Syra- 
cuse, Rochester, Poughkeepsie and 
Buffalo. Many small enterprises 
have been set up in Westchester 
County, outside of New York City. 

A number of the plants recently 
established or under construction 
have been located in areas where 
the industry has not previously 
been important. For example, GE 
has enlarged its Utica factory and 
is also operating in Johnson City. 
Westinghouse has completed large 
plants at Bath and Horseheads. 
Sylvania has opened new facilities 
at Batavia and many small enter- 
prises have been set up through- 
out the Hudson River Valley. 


are to be 


>» Why 


State’s position in the industry is 


Among the reasons for the 


its immediately available mass con- 
sumer and industrial markets. In 
addition, a technical labor supply 
the 
there are more than 90 commercial 


has developed in state and 
laboratories that conduct research 
in electronics. 

The Department points out that 
an estimated 30 to 40 million people 
make up the consumer market and 
the industrial Northeast is the loca- 
tion of some of the nation’s largest 
manufacturers. Access to these 
markets has been improved through 
New York State’s highway building 
program which is expected to open 
new markets and building sites to 
state’s growing electronics industry. 
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DATA, recording system is designed and built by The Austin Co. as 


Plant Builders Look To Electronics 


AN industrial plant construction 
firm is in the electronics manufac- 
turing business and there are signs 
that others may soon join the in- 
dustry either through acquisition 
of existing electronic companies or 
the establishment of 
divisions. One of the main reasons 
for construction company interest 
in electronics is the increasing use 
of specialized electronic automatic 
production equipment in 
being built. 


electronics 


plants 


> Firm—Although there 
eral construction firms engaged in 


are sev- 
building electronically instrumented 
plants, the Austin Company is ac- 
tually producing electronic equip- 
ment. The company, through its 
special devices division, has manu- 
factured and sold a wide variety of 
electronic devices. The division’s 
sales volume exceeded $3 million 
last year. It has built and sold 
several computers to industry, 
mainly to machine tool builders, 
and eighteen $75,000 data record- 
ing machines like the one shown. 

Although most of the division’s 
sales have been to the military, 
an increasing number of devices 


are being sold to industry. Some 


business has come from the elec- 
tronics industry as a result of the 
company’s many plant building con- 
tacts with the field. The firm esti- 
mates that it has built approxi- 
mately 60 percent of the buildings 
for tv stations now on the air and 
a large number of electronics pro- 
duction plants. 


> Equipment—The range and ex- 
tent to which Austin is already in 
the can be 
seen in the following list of some 
of the that have 
designed and built by its special 
devices division: color-tv tape re- 
digital 
puters, radiation detection devices, 


electronics business 


systems been 


corder, analog and com- 


electronic color scanners, sonar 


devices and automatic data proc- 
essing and recording systems. 


Printed circuits are used exten- 
sively by the company in its data 
processing equipment. One recent 
installation is a computer for an 
aircraft engine manufacturer to 
control the machine cutting of jet 
turbine blades. It is from the 
automatic production field, that 
The Austin Co. expects a large 
share of its future business. 


(Continued on page 16 
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Barry Engineers 
Report on 
Design Methods 


Technical articles written by Barry 
engineers over the past several 
years on the protection of electronic 
apparatus against damage by vibra- 
tion and shock are now available. 
The information presented covers 
both the theoretical and the practi- 
cal aspects of shock and vibration 
protection—for aircraft, naval, mo- 
bile, and industrial equipment. 
Engineers who wish copies of these 
reports may obtain them by asking 
for them by number; requests 
should be addressed to Mr. A. 8. 
Chivers, Barry Corporation, Water- 
town, Mass. 


Designing for Shock Resistance 
By Charles E. Crede and Miguel 
C, Junger. Reprinted from “Ma- 
chine Design”, Jan. 1951. 

Bulletin R-511 


Shock Testing of Airborne Equipment 
By Charles E. Crede. Reprinted 
from “Tele-Tech”, July-August 
1951. Bulletin R-518 


How to Evaluate Shock Tests 
By Charles E. Crede. Reprinted 
from “Machine Design”, Dee. 
1951. Bulletin R-521 


Toned-Down Noise Tunes Up 
Operation 
By Charles E. Crede, Reprinted 
from “Steel”, Feb. 25, 1952. 
Bulletin R-523 


Mounting Keeps Vibration in its 
Place 
By William C. Gallmeyer. Re- 
printed from “Steel”, May 18, 
1953. Bulletin R-535 


Shock or Vibration Isolators? 
By J. Markowitz. Reprinted from 
“Product Engineering” June, 
1953. Bulletin R-536 


Mock-ups for Vibration and 
Shock Testing 
By Charles EF. Crede. Reprinted 
from “Product Engineering” 
July, 1953. Bulletin R-537 


Vibration Isolators speed up plant 
changes 
By Harold Wrigley. Reprinted 
from “Plant Engineering” Jan. 
1954. 3ulletin R-541 


The Role of Shock Testing Machines 
in Design 
By Charles E. Crede. Reprinted 
from “Mechanical Engineering” 
July, 1954, Bulletin R-544 


Vibration and Shock Isolators 
By Charles E. Crede. Reprinted 
from ‘Machine Design”, August 
1954, Bulletin R-546 


Machine Mobility 
By E. A. Johnson. Reprinted from 
“Automation”, September, 1954. 


Bulletin R-547 


for control of 


SHOCK and VIBRATION 


Photo courtesy Bell Aircroft Corporation 


How to assure the operation of a pilotless bomber 


One way — used by Bell Aircraft 
Corporation — is to subject every component 
to a multitude of tests so as to minimize 
possibility of failure. Barrymounts® that pro- 
tect delicate electronic equipment, and Barry 
VD impact-shock machines that provide high 
accelerations for tests, play an important part 
in the production of the guided missiles that 
Bell Aircraft has designed and is manufacturing. 


For assured protection of your elec- 
tronic devices, we can furnish standard 
Barrymounts® or can develop and manufac- 
ture special units for your particular needs. 
And we can furnish shock-testing equipment 
for your use or we can conduct your tests in 
our shock and vibration laboratory. Write for 
Bulletin BA-54. 


C8€G 


British Licensee: Cementation (Muffelite), Ltd., London, England 


707 PLEASANT STREET 
WATERTOWN 72, MASS. 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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CAA Takes On More Electronics 


Installation of newer aids for 
civil air navigation increases. 
Budget for ‘55 rises 


SPENDING by the government for 
civil-aviation electronic aids repre- 
sents substantial for 
some manufacturers. This can be 
the table below of CAA 
appropriations for electronics in 
the fiscal years indicated. Funds 
do not include money for relocation 
of facilities. 


business 


seen in 


>» Gear—As shown in the graph, 
vhf radio-range stations are grad- 
ually replacing low and medium- 
frequency radio-range stations. 
The number of  nondirectional 
radio beacons is also increasing 
steadily. A decrease in interstate 
airways communications stations 
evident since 1950. In 
1949 there were 464 such stations 
but aircraft radio equipment 
has improved the need for these 
stations has decreased so that at 
the beginning of 1954 there were 
only 395. 


has been 


as 


Biggest increase percentagewise 
in CAA aids to navigation was in 


1953 


Item Amt. 


VOR 

Remote comm 
Stations towers 
Radar control rooms 
Air-ground station 
Remote transmitter 
100 wpm telecomm 


VHF, A-G comm 


$58,803 
856,446 


o7 no 
27,579 


2.015019 
517,617 


Totals $3,475,554 


instrument landing systems with a 
total of 23 installed last year 
bringing the total to 143. Precision 
approach radar remained at 10 
while airport surveillance radar 
increased from 10 to 17 systems 
during the year. 


>» Future—According to CAA, the 
vhf omnirange (VOR) gear with 
its complementary unit, distance 
measuring equipment, is meeting 
the need for greater reliability and 
utility in navigation. Progress in 
the installation of this equipment 
is indicated by the fact that a total 
of 454 DME’s will be installed by 
CAA by June 30, 1955 although 
not all of them will be operating. 
There are at present 230 units in 
operational use, 34 operating “off 
and on” and 186 “under test” leav- 
ing 4 DME’s not yet assigned. 


>» Abroad—Recommended by Inter- 
national Civil Aviation Organiza- 
tion (ICAQ) is the establishment 
of Consol beacon stations at Ice- 
land, Southern Greenland, the 
Azores, Newfoundland, Labrador, 
Nantucket and Atlantic City. 
Consol, developed by the British 
from the German wartime Sonne 


1954 
Amt. 


$679,807 


1955 
Amt. 
$2,495,908 
331,321 
31,689 
24,351 


Total 
Amt. 


$3,175,805 
390,214 


1,781,864 2,669,999 


118,100 
eit 2,015,019 
517,617 

$8,938,684 


$2,579,861 $2,883,269 


system, is attractive in that it has 
a daytime range of 1,000 miles and 
requires only a low-frequency re- 
ceiver and a watch with a second 
hand to provide navigational in- 
formation. Four transmitting sta- 
tions are presently operating in 
Europe. 

The United States, which would 
bear the lion’s share of the finan- 
cial burden in erecting and operat- 
ing such facilities, is inclined to 
accept Consol as an interim navi- 
gational aid. Two developmental 
stations are to be operated soon at 
Nantucket and Atlantic City. 


COST OF US. TELEVISION STATIONS 





-1953 


NUMBER OF TV STATIONS REPORTING 


LESS THAN 


20000 $300000 $4000 $500008 
$200,000 $300,000 $400900 $50,000 & OVER 


FCC Reports On TV 


Broadcasters’ Profits 


Final figures for 1953 show 
that tv revenues increased 33 
percent 


DESPITE wide variations in indi- 
vidual station income, the final tv 
broadcast financial data for 1953, 
recently released by FCC, shows 
that tv broadcasters as a whole 
enjoyed record sales and profits 
last year. Total tv broadcast reve- 
nues for the field in 1953 were 
$432.7 million, 33 percent above 
1952’s $324.2 million. This in- 
cludes revenues from the sale of 
time, talent and program material 
to advertisers. Net income before 
Federal income tax for the broad- 
sasters, comprised of 4 tv _ net- 
works and 334 tv stations, was 
$68.0 million or almost 23 percent 
above 1952’s $55.5 million. 

(Continued on page 18) 
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LABORATORY INSTRUMENTS 


The G-R UNIT INSTRUMENT line, 
started some years ago, offers the educa- 
tional laboratory a wide variety of basic 
instrumentation with high-grade perform- 
ance. 

The G-R Unit Instrument idea is the 
economical design of single instruments 
incorporating one basic function with sim- 
ple, rugged and compact construction; all 
unnecessary refinements are omitted in the 
interest of maximum performance at mini- 
mum price; no concessions are made in 
either electrical characteristics or relia- 
bility. 

The unit instruments plug into one an- 
other, connect to one another or can be 
used with each other or auxiliary acces- 

‘ sories to form assemblies and systems for 
a wide variety of specific measurements. 

Separate, plug-in Unit power supplies 
are available for those instruments not 
having built-in power sources. 


For complete descriptions of these and 
other G-R Unit Instruments, 
write for the UNIT INSTRUMENT Bulletin 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A 


90 West Street NEW YORK 6 

8055 13th St., Silver Spring, Md. WASHINGTON, 0. C 
920 S. Michigan Avenue CHICAGO 5 

1000 N. Seward Street LOS ANGELES 38 


UNIT INSTRUMENTS 


RANGE TYPE NO. 


OSCILLATORS 


500 ke to 50 Mc 
50 Mc to 250 Mc 
65 Mc to 500 Mc 
250 Mc to 920 Mc 


10-100-1,000 ke 
and harmonics 
to 1,000 Mc 


400 < and 1,000 « 


1211-A 
1215-A 
1208-A 
1209-A 


1213-A 


1214-A 
(Built-In Power Supply) 


Wide Range 
3 w: 20 c to 50 ke 
1.5 w: 10 c to 100 ke 
0.5 w: 250 ke 


30 Mc IF Amplifier 


Bandwidth: 
0.7 Mc—3 db down 
9.5 Mc —60 db down 


1216-A 
(Built-In Power Supply) 


20 cto 5 Mc— 
On-scale Range 120 db 


PULSE GENERATOR 


Durations: 
Continuous 0.2 to 60,000 psec 


POWER SUPPLIES 


NOTE: The Type 1203-A Unit Power Supply will furnish power for all of 
the above, except Types 1214-A and 1216-A which have built-in supplies. 
OUTPUT: a-c 6.3 v, 3 a max. 
d-c 300 v, 50 ma max. 
OUTPUT: a-c 6.3 v, 3 a max. 
d-c 0 to 300 v, 100 ma max. 
no-load: 400 v 


We sell direct. Prices shown are NET, 
f.o b. Cambridge or W. Concord, Mass 


Type 1217-A Unit Pulser . . $225.00 
(shown with 1203-A Unit Power Supply) 


1203-A 40.00 


1204-B 90.00 


Pulse Durations: 0 2 to 60,000 usec 

Rise Time: 0.05 usec with minimum overshoot 
Repetition Rates: 30 c to 100 kc in 12 steps 
Variable Amplitude: 0 to 20 v, open circuit 


Output impedance: 200 ohms for plus pulses, 
1500 for negative 

External Synchronization: pulses or sine waves 
can be used for continuous locking from 15 
to 100 kc 

Sync Signal for Scope: leads pulse by 1/10 » sec 

leading edge will be visible in scope 
Power Supply: Plug-in Type 1203-A: $40.00 


SIGNAL GENERATORS 
SOUND & VIBRATION METERS 
STROBSCOPES 

TV & BROADCAST MONITORS 
U-H-F MEASURING EQUIPMENT 
UNIT INSTRUMENTS 
variacs® 

V-T VOLTMETERS 

WAVE ANALYZERS 

WAVE FILTERS 


MOOULATION METERS 
MOTOR CONTROLS 
NULL DETECTORS 
OSCULATORS 

PARTS & ACCESSORIES 
POLARISCOPES 
PRECISION CAPACITORS 
PULSE GENERATORS 
R-L-C DECADES 

R-L-C STANDARDS 


ADMITTANCE METERS 
AMPLIFIERS 
COAXIAL ELEMENTS 
DISTORTION METERS 
FREQUENCY MEASURING 
APPARATUS 
FREQUENCY STANDARDS 
IMPEDANCE BRIDGES 
LIGHT METERS 
MEGOHMMETERS 





Continued 


> Networks of the tv 
networks including their 16 owned 
and operated stations in 1953 
totaled $231.7 million compared to 
$170.3 million in 1952. This left 
a net profit before federal income 
taxes for the networks of $18 mil- 
lion compared to $9.9 million in 
1952. The tv profit of $18 million 
was almost double the $9.4 million 
received from a-m radio in 1953. 


tevenues 


> Stations—-Of the 108 prefreeze 
stations, including network owned 
and operated stations, 97 reported 
profitable operations for 1953 com- 
pared to 94 in 1952. Thirteen of 
the 97 reported profits before Fed- 
eral income tax between $1 million 
and $1.5 million and 13 others had 
profits of more than $1.5 million. 

There were 11 prefreeze stations 
with losses last year compared to 
14 in 1952. Eight were located in 
New York and Los Angeles, the 
two T7-stations markets in the 
U.S. Of the 11. stations, 6 had 
losses of less than $200,000, 1 had 
a loss between $200,000 and $400,- 
000 and 4 had losses of $400,000 
to $800,000. 


> Freeze—A total of 240 
freeze stations had commenced 
commercial operations by the end 
of 1953. Reports from 226 of these 
stations showed that 114 vhf sta- 
tions had total revenues of $16.1 
million, expenses of $20.3 million 
and a loss of $4.2 million. 

A total of 112 uhf stations re- 
ported revenues of $10.4 million, 
expenses of $16.7 million and a 
loss of $6.3 million. 
post-freeze station had been in op- 
eration less than five months at 
the end of 1953. 


post- 


The average 


total of $233.1 


invested by 325 


> Equipment. —A 
million had been 
stations at the end of 1953 in tanyi- 
ble broadcast which 
includes land, building and equip- 
ment. Of this amount, $71.6 mil- 
lion was invested by networks and 
their 16 owned and operated sta- 
tions; $87.4 million by 91 prefreeze 
stations; $40.9 million by 109 post- 
freeze vhf stations and $33.2 mil 
lion 109 post-freeze uhf stations. 

As shown in the chart on p 16, 
104 including 21 


property 


stations, post- 


18 


freeze vhf and 8&8 post-freeze uhf 
reported an investment in tangible 
broadcast property of $500,000 and 
over; 47 stations including 21 
post-freeze vhf and 24 uhf re- 
ported an investment of less than 


$200,000. As can be the 
largest number of uhf stations, 35, 
have invested between $200,000 
and $300,000 for station property 
while most vhf stations have in- 
vested $500,000 and over. 


seen, 


Radar Brain Subdues Railway Jolts 


Automatic yardmaster can cut 
freight damage costs by con- 
trolling car speed 


DAMAGE CLAIMS paid last year by 
American railroads for freight loss 
amounted to more than $111 mil- 
lion. A fraction of 
this sum from current 
practice in train make-up yards. 
Here, a string of cars for various 
destinations is pushed up over a 
hump or artificial hill and each car 
is cut loose to onto an 
appropriate classification track. 
In the old days, a brakeman rode 
the car, slowing it down expertly 
with the hand-brakewheel just be- 
fore it coupled onto the train being 
made up. 

Nowadays, a towerman operates 
a series of electropneumatic car 
retarders that grip the wheels and 
slow the car. But once a car has 
passed beyond control of the re- 
tarders it may travel so slowly it 


considerable 
resulted 


coast 


Electropneumatic car retarders are 
proper speed of car is 
information and directions as 
must enter 


remotely controlled 
tower above Union Pacific North Platte, Neb., 
removed by computer 


doesn’t couple or it may smack 
into its neighbor with consequent 


damage to itself or its contents. 


> Automatic Judgment—Union Pa- 
cific and Reeves Instrument engi- 
neers have recently combined ra- 
dar, a computer and the remotely 
controlled car retarder into a sure- 
fire control that will permit auto- 
matic humping of 4,000 freight 
cars in 24 hours. Whether the car 
is to roll two-thirds of a mile ora 
few hundred feet, the 
computer the retarders so 
that coupling is at a 
greater than three miles an hour. 
The radar speed meter senses a 
and the computer 
retarders instructions 


electronic 
sets 


speed no 


car’s progress 
sends the 
for light or heavy braking. Switch- 
ing instructions for as 
120 cars can also be fed into the 
computer by the yardmaster as 
soon as he receives a teleprinted 
listing of the makeup of a train 
and 


many as 


destination of each car. 


this 
Human judgment as to 
that is fed 


from yardmaster’s 


yards 
(not 


shown radar 


to which classification track the rolling freight car 


Continued on page 20 
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low microphonics ? 


j 
| 


THIS IS IT! wed 


Microvolts at grid 


500 
Frequency in CPS for sinusoidal vibration at 15G | 


CK G6ES33 


a new guided missile ‘ ts n . - a enieeon 
Pictured is the vibration output voltage of a typica 

RELIABLE CK6533 tube over a wide frequency range, in terms 
SUBMINIATURE : of microvolts at the grid when the tube is vibrated 


TRIODE . at 15G and operated at Ep = 120V, Rk = 1500 ohms. 


The CK6533 is designed and manufactured to meet 
the latest military specifications for guided missile 
application. 


Mutual conductance is 1750 umho: 


Amplification factor is 53 


Plate current is 0.9 ma 


superior stability ? 


for DC AMPLIFIER and COMPUTER Service 
THIS IS IT! 


electrical stability 
mechanical stability 
low microphonic output 
low grid current 
CK5755 4 fine balance between sections 
~~ These characteristics are designed into the CK5755, 
RELIABLE d making it the ideal tube for precision DC 


TWIN TRIODE amplifiers, computers, highly stable regulated power 
supplies and many other critical applications. 


Grid current 10°* amp. maximum 
Plate current balance (Elc-E2c) (typically 0.05V) ~~“ 8.3V maximum 


Plate current drift (Ec after £ min.) Omi maximum 
Plate current drift (Ec after 16 hours) —~—~—S~CS 5.0mV maximum 
Mechanical stability (Ec after 400-6006 shock) ~~ ~~-25.0mV maximum 








RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: ——__——— 
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CAMERA aimed at specialist feeds monitor receivers on assembly line when 


Industrial TV Cuts Training Time 


Operators follow the leader by 
watching screens of tv sets 
and listening to his instructions 


TO MEET a rush deadline, ten identi- 
cal electronic assemblies were pro- 
duced few 
hours by workers with no previous 


simultaneously in a 


An emer- 
usefulness of 


instruction on that job. 
the 
industrial television equipment in 


gency proved 
producing small quantities of elec- 
tronic equipment in minimum time, 
with no preliminary 
struction, no 


worker in- 
instruction sheets 
and no training time whatsoever 
for the particular job. The Radio 
Corporation of America 


assemblies of 


needed 
identical 
theater 


ten new 


sound control circuits to 
meet rush deadlines for openings 


in theaters. 


> How It Was Done—Camera on 
tripod was placed right on top of 
a bench, aimed downward at the 
hands of a specialist knew 
how to do the job. Alongside of 
him on a the micro- 
phone. The camera fed video sig- 
nals to ten 17-inch tv sets, each in 
front of an assembly worker. Each 
duplicated the actions of the spe- 


who 


stand was 


20 


cialist by watching his hands on 
the screen and listening to his in- 
structions, so that all ten theater 
sound control units 
put together simultaneously in a 
few hours. 


system were 


> Potentialities The technique 
appears applicable to almost any 
type of intricate electronic assem- 
bly job, because the tv camera gets 
a much better view of the expert’s 
work than could even be obtained 
by looking right over his shoulder. 
For small runs, where the quantity 
needed is equal to or less than the 
number of workers and monitor 
sets, Just one run cleans it up. 


> Quantity Production Larger 
can be handled with two 
or three runs by the specialist. 
For still larger quantities, the 
system can be used as an efficient 
training medium combined with 
immediate production, so that a 


jobs 


line gets up to speed almost imme- 
diately in situations where simul- 
taneous assembly is feasible. As 
yet it does not seem likely that 
industrial television can be adapted 
to sequential assembly lines, where 
each production worker is doing a 
different task. 


Financial Roundup 


SurVEY of the profit reports of 21 
radio, tv and electrical equipment 
firms by the National City Bank of 
New York for the first nine months 
of this year shows that total net 
profits of these companies are 15 
percent above those for the same 
period in 1953. Total net profit of 
$277.5 million was reported by 21 
companies for the period, com- 
pared to $241.6 million for the 
same period in 1953. 

Following are the net profits of 
19 firms in the electronics field for 
the fiscal periods indicated: 


Net Profit 


1954 1953 


324,000 
43,688,160 


2,618,552 


Company 
AMF %m $2,832,000 $3 
AT&T i2m 166,040,000 
Bendix Av. %m 17,901,493 
Clarostat 6m 68,182 
Clevite 9m 980,501 
Daystrom 6m 757.813 
T. A. Edison 9m 500,873 
GE 9m 691,000 
Gen. Prec. 
Equip. 9m 
Hoffman Radio 
om ‘bi 139,421 1,.115,53 
IBM 9m 3 24,092,078 
Minnesota Min- 
ing Ym 
Pyramid Elec- 
tric 6m 
RCA 9m 27,557 B 
Stromberg-Carl 
son 9m 
Sylvania 9m 
Thompson Prod- 
ucts Ym 
Tung Sol 9m 
Westinghouse 
OM ..+ 52,644,000 »3,219,000 


274,831 
188,475 
977,847 


386,000 


$,602,640 


283,830 


», O88 
7,594,981 13 


,OS8 826 


138,433 
» 152,000 


7,463,109 


1,423,284 


© Securities 
filed with 
shares of 


Tung-Sol Electric 
SEC covering 100,000 
convertible preferred 
stock, $50 par value. Proceeds of 
the sale will be used for general 
corporate purposes. Since January 
of 1952 the company has spent 
$4 million in improving and ex- 
panding manufacturing 
and expects to spend 
mately $5 million for expansion 
over the next two years. Plans are 
to use about $2.5 million of the 
amount to provide production fa- 
cilities for color-tv picture tubes. 

Daystrom purchased 22,713 
shares of the capital stock of 
Weston Instrument at $25 per 
share. Acquisition of these shares 
gives Daystrom voting control of 
49.5 percent of Weston stock. Day- 
strom now holds outright 95,892 
shares of Weston and has voting 
rights to an additional 116,000 
shares under an agreement with 
an investment group. 


facilities 
approxi- 


(Continued on page 22) 
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MULTI-GATE—A Proven Data Transmission “Pipeline” 


ontrol Engineers tell us the most importa¥{j part of an 

Control Eng tell us tl t import t of 

remote supervisory control system is the “pipeline”—the means 
which data is sent from control poin "BD operating 

by which dat tf trol t“A I g 

point “B”. And these same control engine@ tell us our 

MULTI-GATE Systems have proven themselgjs as compact, 

efficient, and dependable “pipelines.” a 


The MULTI-GATE system provides complet on-off” or 
“raise-lower” control and report-back indicati®& of practically 
an unlimited number of remote switches for vAfes, pumps, 
lights, power transfer and other functions, as Gell as alarm 
indication. Pipelines, refineries, chemical plantq§railroads, 
public utilities and many other industries are iggding 
MULTI-GATE an efficient, money-saving tool. Alggheir control 
operations can be performed over a single 

communications circuit. te 


When used with telemetering equipment, simultangqus control 
and remote metering of such quantities as flow, te rature, 
pressure and electrical quantities are available over@he same 
circuit—radio, microwave, wire or carrier—because ll 
operations are performed by audio tones. e 


The transmitter and receiver terminals pictured at tHifright 
are typical of Hammarlund’) MULTI-GATE equipment hese 
units, designed for a 42 function system (21 “on-off” 
operations), take little space and are 4 
readily accessible when mounted in 

a standard 19-inch rack. 


* 
of : “~, 
Centratizen gene rag 


trolling and metering of 
any number of remote 8 
functions from central a 


% 
detail The H lund 8 
For details write The Hammarlunc 
Manufacturing Co., Inc., 460 West . Operations 
34th Street, New York 1, N.Y. 
Ask for Bulletin 125. % 
& 


operation points 


Corre om 


(trademarks pending) 


H A AL ja i a U N B “wenn?” 
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Beckman Instruments registered 
with SEC covering 150,000 shares 
of its $1 par common stock at a 
price to be related to market price 
when it is offered. Net proceeds 
will be applied as follows: $1 mil- 
lion for the retirement in full of 
all short-term unsecured notes. 
The balance is to added to general 
funds some of which may be used 
for the possible purchase of cer- 
tain assets of Specialized Instru- 
ments Corp. and of Spinco Co., 
both in Belmont, Calif. 

Square Root Industries filed 
with SEC covering 1 million shares 
of common stock (par 10 cents) 
to be offered at 30 cents per share. 
Net proceeds will be used to in- 
crease working capital. 


TRENDS IN RADIO-TV CABINETS 


wooo 
@ PLastic 





Radio-TV Cabinet 
Business Changes 


SALES indicated in the 
chart, shows the dip in the value 
of shipments in 1952 for both 
and wood cabinets. But 
both types regained lost ground 
in 1953 as set production § in- 


trend as 


plastic 


creased, 


> Wood—Over 4.7 million tv cabi- 
nets and 7.0 million radio housings 
were used in the first 9 months of 
this Most radio cabinets 
were made of plastic while wood 
is most popular for tv. Hardboard 
made of pressed wood fibers has 
steadily increased its share of the 
wood tv cabinet in the 
past few years, because of lower 
cost and a short supply of veneers. 

The plastic cabinet market 
reached an all-time high in 1953. 


vear. 


business 
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MEETINGS 


Nov. 28—Dec., 3: 1954 Annual 
Meeting, ASME, Hotels Mc- 
Alpin & Governor Clinton, 
New York, N. Y. 

Nov. 29-Dec. 2: First Interna- 
tional Automation Exposi- 
tion, 244th Coast Artillery 
Armory, New York, N. Y. 

Nov. 30-Dec. 2: First Elec- 
tronic Computer Clinic, 244th 
Regiment Armory, New York, 
N.Y. 

Dec. 8-10: Eastern Joint Com- 
puter Conference & Exhibi- 
tion, Bellevue-Stratford Hotel, 
Philadelphia, Sponsors, IRE, 
AIEE, ACM. 

Dec, 28-29: Fourth Conference 
on Scientific Manpower spon- 
sored by the National Science 
Foundation, National Re- 
search Council, Engineering 
Manpower Commission, Scien- 
tific Manpower Commission 
and American Association for 
the Advancement of Science, 
Berkeley, Calif. 

JAN. 12-15, 1955: World Sym- 
posium On Applied Solar 
Energy, Westward Ho Hotel, 
Phoenix, Ariz. 

JaN. 17-19, 1955: Fourth Bien- 
nial Conference On High F re- 
quency Measurements, IRE, 
AIEE, URSI, NBS, Wash- 


. 


ington, D. C. 


Industry Shorts 


> First uhf-tv application and 
grant by FCC to station intending 
not to originate its own programs 
was made to Cascade Broadcasting 
Co. of Yakima, Wash. Station will 
rebroadcast pictures and sound 
from KIMA-TV, 60 miles distant. 


> Interim use of tv frequencies 
between 680 and 890 mc has been 
proposed by AT&T for telephone 
and international tv service be- 
tween Florida and Cuba. Com- 
ments pro and con must be filed 
with the Commission by Dec. 3. 


>» New monthly publication, “U.S. 
Government Research Reports” 
indexes U.S. and foreign research 
projects by industry classification 
is available from Superintendent of 
Documents, Washington 25, D. C., 
$6.00 per year. 


> National Lumber Manufacturers 
Association is reported to be con- 


JAN. 20-21, 1955: RETMA Sym- 
posium On Printed Circuits, 
University of Pennsylvania 
Auditorium, Philadelphia, Pa. 

Fes. 10-12, 1955: Seventh An- 
nual Conference and Electron- 
ics Show, Southwestern region 
of IRE, Baker Hotel, Dallas, 
Texas. 

Fes. 10-13, 1955: Los Angeles 
Audio Fair, Hotel Alexandria, 
Los Angeles. 

Fes. 20-28, 1955: Institute of 
Surplus Dealers’ Fourth An- 
nual Trade Show and Con- 
vention, 212th AAA Armory, 
New York, N. Y. 

Fes. 1955: Western Computer 
Conference, California, spon- 
sored by IRE, AIEE and 
ACM. 

MarRcH 21-24, 1955: 1955 IRE 
National Convention, Waldorf 
Astoria Hotel & Kingsbridge 
Armory, New York, N. Y. 

May 2-5, 1955: Third Annual 
Semiconductor Symposium of 
the Electrochemical Society, 
Cincinnati, Ohio. 

May 6, 1955: American Associa- 
tion of Spectrographers Sixth 
Annual Conference, Chicago, 
Ill. 

May 16-19, 1955: Electronic 
Parts Distributors Show, Con- 
rad Hilton Hotel, Chicago. 





sidering whether to seek a special 
FCC hearing on diathermy regula- 
tions because of effects on wood- 
working companies that use elec- 
tronic gluing machines. 


> Reduction of $50 a pound has 
been made in the price of Du 
Pont’s pure silicon bringing its 
cost down to $380 a pound. 


> Date for filing formal comments 
on FCC rules governing restricted 
radiation devices has been ex- 
tended to February 3, 1955 by the 
Commission. 


> More powerful image tube which 
wperates at 20,000 volts as com- 
pared with the previous 4,000-volt 
tube is being used in a new sniper- 
scope developed by the Army. 


> Japanese portables made by 
Matsushita Electric of Osaka that 
feature a single earphone in addi- 
tion to a regular loudspeaker, are 
on the U. S. market. 
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THESE ARE THE 


WHY IS THE 
LEADER IN THE 
AUDIO ATTENUATOR 

FIELD 





9 


he Reader « 


o 
? 


? 


HE ABC SYMBOL, which appears at 
the head of this page, is your brand — 
the reader's brand —on this magazine. It 
stands for Audit Bureau of Circulations. It 
means that this magazine will stay in business 
only so long as it continues to serve its readers 
to their satisfaction. 
That Bureau—known for short as ABC —is 
a voluntary, nonprofit, cooperative association 
founded in 1914 by a group of publishers, ad- 
vertisers and advertising agencies who wanted 
to establish and maintain higher standards of 
publishing practices than then prevailed. Its pri- 
mary and specific purpose was to set up yard- 
sticks to appraise circulation values and to verify 
the claims of publishers as to their circulations. 
For the buyer of advertising space this provides 
an effective means to take some of the guesswork 
out of buying and to reconcile the conflicting 
claims of competing publishers. BUSINESS 
WEEK magazine has aptly described ABC as 


“the publisher’s conscience —and cop.” 


UT IN DOING that job, ABC performs an- 
B other function of high importance to the 
readers of ABC member publications. It pro- 
vides a constant pressure on the publishers to 
keep alive in their staffs a sense of primary re- 
sponsibility to their readers, That is because the 
most simple and direct method of making a 
publication responsible to its readers is to place 
upon it a purchase price, whether by subscrip- 
tion or newsstand purchase. The right to pur- 
chase or to refrain from purchasing a publica- 
tion gives to the reader and to no one else the 
power to pass effective judgment on the pub- 
lisher’s success in serving the reading public. 
Each paid publication will grow or languish, will 
prosper or fail, in proportion as it wins or loses 
the following of thousands or millions of read- 
ers. The readers, by their patronage, record their 
judgments as to whether ihe publisher and his 
publication are measuring up to their responsi- 
bility to them. 


Es Mark 


x 
Currant 


And that is where the ABC comes into the 
reader’s picture. The newspaper or magazine 
that carries the ABC symbol on its masthead 
must in the first place be a paid circulation pub- 
lication. Moreover, it must conform to the high 
standards set up by the Bureau as to terms of 
payment and accounting methods. And again 
it must open all of its books to the auditors of 
the Bureau on demand. 


NINCE THE INFORMATION thus determined by 
S thorough and impartial audit is periodically 
made public through the ABC statements and 
audit reports, it is constantly available to and 
universally used by advertisers who are consid- 
ering the purchase of space in an ABC publica- 
tion. These reports show the circulation trend, 
as verified and certified by ABC, and thus put 
the advertisers in a position to know whether or 
not the publisher is rendering satisfactory serv- 
ice to his readers. 

Thus the publisher who submits his publica- 
tion to the supervision and discipline of ABC 
affirms in the strongest possible manner that he 
recognizes his primary obligation is to his read- 
ers and that he owes his standing to a voluntary 
demand by those readers. It follows that the 
editors of ABC publications must be exception- 
ally alert to the desires of their readers and 
responsive to their needs, since any decline in 
circulation will soon show up in the ABC state- 
ments and audit reports. 


HAT IS WHY we describe the ABC symbol 
a the reader’s brand. It shows that a pub- 
lication must be primarily responsive to him and 
that he holds in his own hands its success or 
failure. And that ABC symbol is not only a 
constant reminder to him of that fact, but also 
an equally constant reminder to all concerned 
that the reader’s willingness to pay for the ABC 
publication is the acid test of its value to him 
and to the advertiser. 


McGraw-Hill Publishing Company, Inc. 
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= HI-RELIABILITY 
CLs 


ERIE has met the demands for capacitors that set new records 
for reliability. The new ‘Hi-R’ line of HI-RELIABILITY 
CERAMICONS has established a failure rate that crowds 
zero ~- approaching only 1/100 of 1 per cent! TT aD 


This ‘‘Hi-R’’ Premium Line includes Temperature Com- 
pensating and Hi-K Types in both Disc and Tubular Cerami- 
con Styles. It has been designed for manufacturers of highly 
complex military and commercial electronic equipment APPLICATIONS FOR 


ceed val. 
where continuous operation is essential HI-RELIABILITY CERAMICONS 

Produced of the very best material, under ideal conditions, 
and thoroughly tested to insure the required reliability, 


these Custom Designed Ceramic Capacitors offer: Guided Missiles 


@ Extreme moisture resistance Military and Civilian 
@ Stability maintained throughout life Communications 
@ Unequalled low failure rate 


@ Remarkable performance at 125°C Sclentiie end Buelnece 


Computers 
Because these capacitors are Custom Designed and 

Specially Manufactured, ERIE is able to offer a wide variety 

of designs tailored to meet your particular reliability Aviation Equipment 

problem. Write regarding your needs for Hi-Reliability 

Ceramicons. Radar Equipment 


Industrial Controls 


ERIE RESISTOR CORPORATION .. . ELECTRONICS DIVISION 


Main Offices and Factories: ERIE, PA. 
Sales Offices: Cliffside, N. J. © Camden, N. J. © Chicago, Ill. © Detroit, Mich. 
Cincinnati, Ohio © Fort Wayne, Ind. © Los Angeles, Calif. © Toronto, Ontario 


Manufacturing Subsidiaries: 
HOLLY SPRINGS, MISS. * LONDON, ENGLAND * TRENTON, ONTARIO 
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Cuts Lb ae 
Provides an Efficient 
ST iee eae eee a 
Power to Handle Small 


Motors, Gyros and Selsyns 


A NEW 400 CYCLE 
TaN. 






ea 
Source of Power 
a 
Applications. 
Reliability Plus a 
Very Small 
Power Supply 


GENERAL MAGNETICS INC. Introduces 
to the Temperature Control Field 
MTC 293 


MAGNETIC THERMOCOUPLE CONVERTER - AMPLIFIER 


THE GENERAL MAGNETICS THERMOCOUPLE CON- 
VERTER IS DESIGNED TO CONVERT AND AMPLIFY 
LOW LEVEL DUAL POLARITY DC SIGNALS INTO 400 
CYCLE SINUSOIDAL AC VOLTAGES OF CORRESPOND- 
ING AMPLITUDE AND PHASE SENSE. 


40 35 30 


‘ 23.0660 COS : 
oO. &. CONTROL SIGNAL D.C. MILLIVOLTS 





Input Signal Resolu- + No Moving Parts or 
tion — Less than 5 mi- Contacts to Fall 


crovolts . ete 
* Practically Unlimited 
Greater Stability with Life y 


Temperature ee 
Higher Gain Operation in Tempera- 
ture Ambients from 
Extremely Low Hyster- —70°C to + 200° C 
esis ! 
Negligible Time Delay No Internal Rectifiers 
Clean Output Wave High Shock and Vibra- 
Form tion Resistant 


A. C. OUTPUT VOLTS 


SPECIFICATIONS 


Excitation: 12 V. RMS 5, Output at null: 30MV 
+ 10% @ 400 CPS + max, RMS (Composed of 
10% even and odd harmon- 


ics) 
: _ AC input impedance — , 
We specialize in control systems and magnetic amplifier About 2500 Ohms ° ay phase: 0 or 180 


components for Automatic Flight Control — Analog Com- Output Impedance — ’ . ‘ 
puters — Fire Control and Armament — Guided Missiles — * About 10,000 Ohms 7. Sisal camans Abend 10% 
Nuclear Applications — Magnetic Voltage Regulators and No load voltage gain — Overal! dimension 1%” 
Power Supelies. * 280 * x 1%" x 2” high 


Write on your letterhead for further details 


GENERAL i ry MAGNETICS 


MAGNETIC MODULATORS AND AMPLIFIERS VOLTAGE REGULATORS CONTROL SYSTEMS 
135 Bloomfield Ave., Bloomfield, N. J. 
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ADVERTISEMENT 
Lord Vibration Control 
Mountings . . . The Most 
Effective Protection For 


Electronic Equipment 

In the rapidly advancing field of 
electronics, the control of destructive 
vibration and isolation of damaging 
shock are prime factors in the con- 
sideration of design engineers. Lord, 
Headquarters for Vibration Control, 
is constantly working with electron- 
ics engineers to improve the methods 
for protecting sensitive mechanisms. 

For instance, Varo Static Con- 
verters which change alternating to 
direct current for aircraft with less 
than 1% voltage ripple are pro- 
tected against shock and vibration 
by Lord Mountings. High fidelity 
Audio frequency electronic equip- 
ment such as Collins Radio Com 
pany manufactures is protected from 
vibration and shock through the use 
of Lord Mountings, The 212A-1 
Broadcast Station Speech Input 
Console by Collins requires 28 Lord 
square Plate Form Mountings to 
protect each amplifier stage individ- 
ually. This prevents mechanical in 
teraction between stages and lessens 
acoustical feed-back effects. 


Again the Agnew Spark Plug 
Welder by Agnew Electric Company 
uses Lord Mountings to support the 
electronic weld timers to prolong the 
useful service life of Mercury Vapor 
lubes. 

Lord Mountings, 


illustrated in the 
vertisement, are 


W hic h you see 


accompanying ad 
used in a wide 
diversity of applications to protect 
electronic 
instruments. Business machines and 
such sensitive mechanisms, the accu- 
racy of which must be perfect, are 
improved in operation and protected 
from damaging vibration and shock 
by Lord Mountings. 

The Lord Manufacturing Com- 
pany, Erie, Pa., offers a vast reser- 
voir of recorded experience in the 
solution of vibration and shock 
problems. Your request for help on 


your own problem is welcomed. 
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equipment and sensitive , 


PHILADELPHIA 7, PENNSYLVANIA NEW YORK 20, NEW YORK 


' Gag 





V; RATION and shock are natural enemies lectronic 
equipment and precision instruments . . . To control the damage 
which these enemies can do, Lord Vibration Control Mountings 
and Bonded Rubber Parts are used to very profitable advantage. 
More than a quarter century’s experience in dealing with vibra- 
tion and shock is yours when you take advantage of Lord engi- 
neering assistance. The result of such consultation is full pro- 
tection for electronic units and sensitive instruments by correctly 
designed and precisely manufactured Lord Mountings and 
Bonded-Rubber parts. 


DETROIT 2, MICHIGAN 
311 Curtis 


LOS ANGELES 28, CALIFORNIA 
7246 Hollywood Blvd 


CHICAGO 11, ILLINOIS 


Building 520 &. Michigan Ave Bil 


DALLAS, TEXAS 


313 Fidelity Unior 
Life Building 


_LORD MANUFACTURING COMPANY * ERIE, PA. 


headquarters ee 
VIBRATION Con ROL 


725 Widener Building 630 Fifth Avenue 


Rockefeller Center 


' 
' 
le 
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Hanna Building 


DAYTON 2, OHIO 
410 West First Street 
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ONLY IRC WINDING SKILL OFFERS 


If you seek savings in component costs, 
IRC’s winding skill may serve your need. 
IRC’s mastery of winding wire elements 
dates back more than 25 years. Today, 
TECHNIQUE 


it provides a wide variety of unique units 


that offer realistic possibilities for 


savings. Cost-conscious IRC engineers 


Wire element is uniformly and 
tightly wound on an Insulated will glady analyze your requirements. 
core. Axial leads or other termina- 
tions are secured to element by 
automatic machinery. Insulated 
housing may be used or omitted 





14c savings per car 


Type AW Wire Wound resistors save 
automobile manufacturers an average 
of 14c per car. For quantity require- 
ments, these low-cost windings can be 
made specially to suit individual de- 
signs. This adaptability has proved 
profitable to numerous appliance 
manufacturers. 


low cost—low wattage 


Type BW insulated wire wounds offer 
excellent stability in low ranges—at 
low prices. Leading instrument manu- 
facturers attest to their superiority. 
14, 1 and 2 watt sizes are equivalent 
to Jan types RU-3, RU-4 and RU-6. 


50% savings 

IRC Insulated Chokes offer savings up 
to 50% over ordinary types. Available 
in two sizes, they are fully protected 
against humidity, abrasion, assembly 
damage and danger of shorting to 
chassis. A favorite source of savings for 
TV and radio set manufacturers 


THESE SAVINGS 


inexpensive solution 


4-watt Insulated Power Wire Wounds 
with axial leads can save several cents 
over conventional power resistors 
Inorganic core and high-temperature 
plastic housing allow safe operation 
up to 165° C. Widely used in toys, 
juke boxes and amusement devices. 


encapsulated 
precision 


resistors 


et 
ees 


@ Epoxy Resin Compound Used For 
Both Winding Form and Seal. 

@ Exclusive Molding Process Avoids Air 
Pockets And Assures Uniform Distri- 
bution Of Resin. 


@ Exceed MIL-R-93A Specifications In 
1%, 0.5%, 0.25%, 0.1% Tolerances. 


SEND COUPON FOR DATA BULLETIN 


INTERNATIONAL RESISTANCE CO. 


403 N. Broad 5t., Philadelphia 8, Pa. 


In Canada: International Resistance Co., Ltd, 


Toronto, Licensee 


Send Technical Bulletins on Encapsulated 
Precision Wire Wounds; Insulated Chokes 
BW Kesistors; ] 4-Watt Power Resistors 


Ce 
Title 

Company. 

Address 

COR erence SUS tS. 









aC eAN ae 





VOLTAGE 





eam) ee | 













REGULATION 


a 
| 


sure |__vours | CuRRENT [REGULATION | RIPPLE | 


; 0.5% 5 Mv. 
; * 5 Mv. 
as 





0-150 Bias 
6.3 AC 







131-38 SANFORD AVENUE ° 









FLUSHING 55, N. Y. * 


Want more information? Use post card on last page. 


KEPCO Voltage Regulated Power Supplies are 
conservatively rated. The regulation specified for 
each unit is available under all line and load 
conditions within the range of the instrument. 


REGULATION: As shown in table for both line 
fluctuations from 105-125 volts and load varia- 
tions from minimum to maximum current. 


*REGULATION FOR BIAS SUPPLIES: 10 milli- 
volts for line 105-125 volts. 2% for load at 150 
volts. 


tAll AC Voltages are unregulated. 


30 MODELS 


AVAILABLE FROM STOCK 
COMPLETE CATALOG ON REQUEST 
WRITE DEPT. 246 


KEPCO LABORATORIES 


INDEPENDENCE 1-7000 
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of the Utmost Importance to Engineers 
Doing Research and Design 
Work in the Entire Audio 
Frequency Range. 


Burnell and Co., Inc. 





is proud to announce the development 
of an entirely new product— 





a Variabe Toroidal Inductor ccrencppiics tor 


ROTOROID will prove to be a valuable aid in the solution of many 





engineering problems — in research and design — and opens new possi- 


bilities for production which were previously impractical or impossible. 





T i dou F:/ 
R Olo 2 Ol D An outstanding feature of ROTOROID is that, 


ly variable, stepless toroidal inductor which can at maximum inductance, it provides the full Q 


> of maximum to minimum inductance in 180° of the toroid it contains. Thus, the user is at 
- o : once able to take advantage of the high Q char- 


rotation of a shaft. acteristics of toroids while at the same time 
having available a variable inductor not previ- 


@ .. . employs no mechanical resistance contacts and is therefore 
ously available in a toroid. 


free of noise and wear. 


@ ... requires no DC saturating currents and thereby eliminates the Applications: Virtually unlimited. Just a few of the 
many possible uses of ROTOROID are: 


need for circuitry. 
Tunable Audio Oscillators 
Variable Z Devices 

Servo Systems 

Telemetering 

Adjustable Selective Networks 
Variable Phase Shift Networks 
Variable Filters 

Electro-Mechanical Control Systems 


is Write Department Cc r furth r infor, ation. Availability: Immediately available 
zo n «Abi ROTOROIDS VTI-A and VII-B which are 


' equivalent in electrical characte Burnell 


a Burnell & Co., Inc. toroids TC-16 an eS in cases 244" in dia 


oon to be available: two 


Yonkers 2, New York niature types, VTI-C and VTI-D, equivalent to 
1ell toroids TCO and TC-6 


& ... 1S applicable over the entire audio range (from approximately 
300 cps). ROTOROID is not limited to any stock value of nominal 
inductance. It is available in any value of inductance now available 
in regular toroids. 


@ ... is hermetically sealed and is virtually vibration and shock- 
proof, can be chassis or panel mounted. 


x 





PACIFIC DIVISION: 720 Mission Street, South Pasadena, California 


FIRST IN TOROIDS AND RELATED NETWORKS 














FremZaacw 






















7~ 
ROTO ROIDS' A contin fa3s i pange o 
stepless toroidal ik tor whigh can provi fa 3:1 ange of 
maximum to mi iftods i 50° of a shaft. ‘ 
Write for new brochure et gives seats: technical data. 
°9 check TOROI DS Combining the advantages of 
toroidal type winding with the molybdenum permalloy dust core 
Na eee eran and other specially selected materials, these toroids 
provide higher Q than any other structure. They also provide * 
greater stability of inductance vs. temperature and level 
in a smaller space. Their self-shielding properties permit compact 
assemblies of coils with a minimum of deleterious effects. 
Supplied to an inductance accuracy of 1%. Available in 
standard, miniature and sub-miniature sizes. Also in a wide 
variety of finishes, including for the first time toroids molded 
irs in a new special material, 
& 
BURNELL FIRST! 
j TELEMETERING FILTERS 
. Band pass filters available for every channel ranging from 
% Proven Top Qualit 
P Q Y 400 to 70,000 cycles for band width between 15 - 40%. Low pass 
xX Competitive Prices filters available for operation in either unbalanced or balanced 
line, and range in cut off frequency frem 6 up to 10,500 cycles. 
X- Prompt Deliveries Also, miniaturized filters thac do not sacrifice attenuation ° 


characteristics, save up to 80% space. 


Ne 


' 

Write Department C ane BU BS i ELL & CO., INC. FIRST IN TOROIDS @ . 
! 
\ 


for Catalog 102A Cl iS Yonkers 2, New York AND 
: ; . RELATED NETWORKS 
PACIFIC DIVISION: 720 Mission Street, South Pasadena, California 





Standard Motor 
Products Inc. uses 
Leesona No. 107 Automatic 
Coil Winders to integrate 


production output 


Once again Leesona Coil Winders 
prove their ability to deliver faster, 
more efficient performance. 

Here is what H. A. Rosenstein, V.P., 
of Standard Motor Products Inc., Long 
Island City, N. Y., has to say about 
their No. 107 Coil Winders: 


**Perfect timing with our produc- 
tion schedule has been achieved b 
the installation of Leesona No. 10 
Automatic Coil Winders for wind- 
-_ our ignition secondaries. Re- 
sults have lived up to every expec- 
tation. The new Leesona No. 107 Ma- 
chines are great performers. Their 
automatic operation gives us exactly 
the precision accuracy we want — 
plus perfect coordination with our 
general production flow.” 

Reports like this are familiar stories 
wherever plants have modernized with 
Leesona No. 107 Coil Winders. And 
they give you a good idea of how these 
advanced machines can benefit your 
own coil winding operations. 


Get All The Facts 
on the Leesona No. 107 Coil Winder. 
Send the coupon for a new, illustrated 
bulletin describing how every feature 
is designed to produce compact, uni- 
form paper-insulated coils — in fastest 


time — with minimum operator atten- 
The Leesona No. 107 Automatic eo tion — at lowest cost. 
winds 4 to 30 paper-insulated coils in stick orm Read how you can step up your coil 
simultaneously. Handles wire sizes from No. 19 ‘indi lucti f 
to No. 42 (B&S). Automatic operation elimi- winding production to new, proht- 
nates human error, and the smooth electronic boosting efficiency — with the machine 
drive reduces wire breakage to a minimum. that’s the last word in automatic coil 


Standard Motor Products’ installation of fast, winder design. The coupon aleo lists 
accurate No. 107 machines is speeding produc- 


tion of Blue Streak and Standard ignition coils other helpful coil winding information. 
(inset). Why not check and mail it today? 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 112 
Please send me 
[__} Bulletin on the Leesona No. 107 Automatic Coil Winder. 


[] Condensed catalog of Leesona Winders. 


[J Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
coil winding machinery. 


FOR WINDING COILS 
IN QUANTITY...ACCURATELY 
... AUTOMATICALLY ...USE 
UNIVERSAL WINDING MACHINES 
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) on CORPORATION 
363 EAST 75th STREET CHICAGO 19 


yaa (Hs 
GUARANTEED SYSTEMS 


ae ee 


VSWR low enough for color television 


© New Andrew copper clad 
steel waveguide 

© Andrew UHF Coaxial line 
e Andrew high efficiency 
Steatite line for VHF 


Andrew transmission systems for 
today’s TV will not be obsoleted 

by tomorrow’s colorcasting 
* Our high technical standards 
are backed by a 20 year record 
of accepting systems responsibility, 
and we invite you to write fora 


copy of our guarantee policy. 


Andrew will design and engineer a 


complete system for your station now 


and accept a Say oh order to 


be placed through your transmitter 


manufacturer at a later date. 
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Get better printed circuits...lower costs... fewer rejects 


vw NEW C-D-F METAL GLADS 


All manufacturers of metal clad stock for printed circuitry 
have made considerable progress in improving their prod- 
uct—a material with a metal foil surface bonded to a non- 
conducting base. How this has been done by one leading 
manufacturer, the Continental-Diamond Fibre C ompany, 
illustrates some of the problems involved in buying this 
type of material and in understanding its design potentials. 


C-D-F CONSOLIDATED GRADES 


At first, small test lots of Dilecto laminated plastic with 
copper surfaces were made. Almost every core materia! was 
used. Finally the number of practical grades for printed 
circuit work narrowed down to these few grades which re- 
tained to a large degree the inherent electrical qualities of 
their base material and resin at high temperatures: 


COPPER CLAD 
GRADE XXXP-26 


A laminate with ex- 
cellent electrical and 
mechanical _ proper- 
ties. High moisture 
resistance and di- 
mensional _ stability. 
L ' Recommended for 


applications where 
high heat and high insulation resistance plus low dielectric 
loss under high humidity is needed. Low cold flow charac- 
teristics. Can be hot punched to %”. Good flexural 
strength. Natural green color. 


This is one of the improved C-D-F Dilecto laminates. Ad- 
vances in resins and manufacturing techniques makes this 
grade almost homogeneous, with improved impregnation of 
the filler. Thorough impregnation eliminates entrapped 
moisture and air, giving greater moisture resistance and 
better dielectric properties. 

Any metal clad is no better than its base and the care 
taken in laminating. With the cost of material high, com- 
pared to labor and inspection, the purchase of a uniform 
metal clad material, like this C-D-F grade, becomes vital. 


COPPER CLAD 
GRADE XXXP-24 
Similar to grade 
XXXP-26 in electri- 
cal and moisture re- 
sistance _ properties, 
' but not quite as 
strong ’mechanically. 
Equal cold flow and 
punching character- 
istics. Natural brown. 


COPPER CLAD GRADES GB-112S AND GB-261S 
These silicone grades use a glass fabric laminate with a 
copper foil surface on one or both sides. Recommended 


where high heat resistance and low dielectric loss proper- 
ties are required. For certain tuners and inductances the 
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low dielectric loss factor of this grade makes its higher 
cost acceptable. A continuous filament (Grade GB-1 12S) is 
used for thicknesses 1/32 to 1/16”. A staple filament 
(Grade GB-261S) is used for thicknesses over 1/16”. 


COPPER CLAD GRADE GB-116T 

A glass base laminate using duPont’s tetrafluoroethylene 
resin, Teflon, for outstanding resistance to high heat with 
extremely low dielectric loss properties. A fine weave 
continuous filament glass fabric cloth is used for superior 
mechanical strength and good machining qualities. In spite 
of its high cost, this C-D-F grade has demonstrated that 
it can save money and do a job that no other single ma- 
terial can in microstrip high-voltage, high-frequency circuit 
elements. Remember, C-D-F is a major supplier of sheets, 
tapes, rods, tubes of Teflon, has valuable experience in 
its manufacture and fabrication. Write for samples. 


C-D-F INCREASED BOND STRENGTH 

By developing a special thermo-setting adhesive particu- 
larly suited for metal clads, C-D-F was able to increase 
the bond strength of their laminates considerably above 
their original figures. Bond or peel strength, the amount 
of pull required to separate the foil from the core material, 
is one of the most important physical properties. Therefore, 
the purchaser should compare his source of supply with 
these C-D-F average test values: 


BONDING STRENGTH—FOIL TO LAMINATE 


Average or Typical 
Value Lbs. pull per 1’ 
width of foil to separate 
XXXP-24 or XXXP-26 plus 0.0014’ copper 5 to8 
XXXP-24 or XXXP-26 plus 0.0028’ copper 7to9 

GB-116T plus 0.0014” copper 5 to 12 

GB-112S plus 0.0014” copper 6to8 

GB-261S plus 0.0014” copper 7 to 10 


These values are based on tests at prevailing room temperature (20-30°C.) 


MATERIAL 


C-D-F INCREASED HEAT RESISTANCE 

Special efforts by C-D-F technicians to increase the heat 
resistance of all C-D-F Metal Clads have resulted in certain 
special grade variations able to withstand higher soldering 
temperatures without damage. As production methods 
change, C-D-F offers materials to meet your requirements. 


NOW ...HOW ABOUT YOUR STORY? 

Notice how we have talked about C-D-F and what we have 
done to improve quality and uniformity of metal clad prod- 
ucts. Much of this has been accomplished with the guidance 
and cooperation of leading users of printed circuit stock. 
No one company knows all the answers . . . but C-D-F, a 
big reliable source of supply, can help you get better printed 
circuits . . . lower costs . . . fewer rejects. Look up the 
address of your nearest C-D-F sales engineer in Sweets De- 
sign File, write us for samples you can test in the lab and 
on the production line, technical bulletins, help on your 
specific project. We want to work with you! 


Coittntrilal-Diiamnd Pibte 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 16, DELAWARE 
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Standard Plug-In and Dust Covered Relays 
Now Available in Three General Types 


Lock Base Holds Relay Structure Firm Removing Stress From Plug 


The almost universal demand for a relay having the plug-in feature and a well secured 
dust cover has created need for the following design. This design is now available in 
the three basic multiple-contact relays illustrated—namely, types 2, 6, and 8. This 
design consists of a plug-in arrangement having many different combinations of 
plugs, from 4 to 20 circuits per relay, and is equipped with a bracket, which itself is 
secured by two screws, thus removing the stress from the conducting plug. The cover 
assembly itself is fitted over a bracket, which is so designed as to protect the contacts 
of the relay, eliminating the possibility of damage to contact springs when the cover 
is either removed or replaced. The cover is held on by means of a knurled nut or 
screw, and is securely held against a rubber gasket. This method assures maximum 
protection from dust and dirt and provides uniformity of mounting. 
















DUST COVER 
ee 


The Phil-trol type 2QA (Quick Acting) relay, is commonly known as the standard 
telephone type, providing fast closing and opening of a maximum number of cir- 
cuits. Its long-coil construction permits the use of high resistance coils. The time 
delay models, known as types 2SO (slow-operate), and 2SR (slow-release), are also 
available, providing time delays of as much as .010 second operate and .500 second 
release. This plug-in cover arrangement is also available for the 2AC relay. 





END VIEW 


SIDE VIEW 


The Phil-trol type 6QA relay is extremely 
efficient, more compact than the type 


2QA, and has similar performance 
characteristics. 
Dust Cover 


=. 


END VIEW 
SIDE VIEW 


The Phil-trol type 8QA relay is one of 
our latest newly developed relays. It is 
equipped with special features which 
make it extremely fast operating. It is 
equipped with twin contacts for maxi- 
mum reliability of contact closure, and 


has an extremely long life expectancy. 





3% Want more information? Use post card on last page. 
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New Phil-trol Miniature 
Micro Switch Relays Now Available 


Compact snap-action contacts of the miniature variety are utilized in the 
new Type 4MS and 4BMS series relays. 


Phil-trol Sales-Engineering Offices 


COAST-TO-COAST 


Phillips General Offices: 


59 W. Washington St., 
Joliet, Mlinois. 
Tel: JOliet 3-3431 


CALIFORNIA, Los Angeles 36, 
5410 Wilshire Blvd. 
Tel: WEbster 3-6405 


CALIFORNIA, Palo Alto, 
180 University Ave. 
Tel: DAvenport 3-3288 


CALIFORNIA, Santa Monica, 
2910 Nebraska Ave. 
Tel: Van Nuys, STate 9-4887 


COLORADO, Denver 20, 
3014 So. Cherry Way 
Tel: SKyline 6-2555 


GEORGIA, Atlanta 3, 
311-315 Georgia Savings Bank Bldg., 
84 Peachtree St., N.W. 
Tel: CYprus 7381 


MICHIGAN, Detroit 27, 
12812 Puritan Ave. 
Tel: UNiversity 1-7311 


NEW YORK, Buffalo 3, 
833 Ellicott Square Bldg. 
Tel: MAdison 3306 


NEW YORK, New York 17, 
2044 Graybar Bldg., 
420 Lexington Ave. 
Tel: MUrray Hill 5-9103 


OHIO, Cleveland 6, 
12417 Cedar Road. 
Tel: ERie View 1-0054 


PENNSYLVANIA, Philadelphia, 
Western Savings Fund Bldg. 
Broad and Chestnut. 

Tel: Kingsley 6-2480 


WASHINGTON, Seattle 9, 
216 First Ave., N. 
Tel: ELiot 6981 


TYPE 4MS RELAY ASSEMBLY 
This assembly, at left above, features a fast, light weight, highly sensitive and low 
cost miniature unit, with Micro Switch style V3-101, operating on approximately 
1 watt power input. It may be engineered to operate on as little as .005 amps. Available 
SPDT or DPDT. Contact terminals are of screw type. 


SIDE VIEW 


TYPE 4BMS RELAY ASSEMBLY 
This sub-miniature unit provides for as many as four miniature Micro Switches on 
one relay. (4PDT) Type 1SM1, rated at 5 amps., 250V A.C. is used. Stud terminal 
connections are provided. 


—— eT ET Eee eee ee — 
7~-.—— ants F PHILLIPS CONTROL CORP., Dept. E, 10, Joliet, Ill. 
Let Phil-trol Progress i Gentlemen: Please send me your General Catalog =e j 


I am personally interested in: 


Help Solve Your 


Relay Problems Dust Covered Relays of Type| | Micro Switch Relays of Typef | | 
j Name ; Perens: i 


Company 


Street a 


City ee | State 
— oe oe ee ee ee a cee 


Want more information? Use post card on last page 
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HERE'S WHY... 


The Magnetics, Inc."'Performance-Guarantee” on molyb 
denum permalloy Powder Cores is a revolutionary con 
cept in the communications and electronics industries, 
and opens the way to substantial savings in your produc 
tion and assembly operations. The guarantee of per 
formance to your specifications is your assurance that 
these Powder Cores are standardized to meet your circuit 
requirements 

These Performance-Guaranteed Powder Cores cost no 
more—indeed, despite the fact that you have a guarantee 
of performance, they are sold at prices standard in the 
industry. You can't afford not to investigate Magnetics, 
Inc. molybdenum pe rmalloy Powder Cores. 


Keep in Mind These Advantages of Powder Cores... 


1. Low hysteresis and eddy current losses; 

2. High electrical resistivity; 

3. Constant permeability over widely varying flux 
densities; 


1. Magnetic stability with de magnetization 


WANT THE COMPLETE STORY? aaa 
Write us on your Company letterhead we'll be delighted to 
MAGNETICS inc. 


ligation, of course mi 


“Manufactured under a license agreement with Western Electric Co 





send you literature, delighted to answer specific questions. No ob- 


DEPT. E-13 BUTLER, PENNSYLVANIA 
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NEW! PORTABLE 


DIRECT READING 
SPECTRUM  {ib)> 
ANALYZER  \: vine! 


o ee 


gare 


* 10 TO 22,000 MCS 


¢ ONLY 3 R. F. 
HEADS 


¢ SINGLE DIAL 
TUNING 


Now, a new Polarad spectrum analyzer only 21 inches high that covers the 
entire frequency range 10 to 22,000 mcs with but 3 interchangeable R-F 
tuning heads. The model TSA operates simply—single dial frequency control— 
with utmost frequency stability. It provides highest accuracy, and relia- 
bility for observation and true evaluation of performance over the entire 
R—F spectrum—saving engineering manhours. 


This instrument is designed for maximum utility and versatility in the lab- 
oratory and on the production line providing an easy-to-read 5 inch CRT 
display of the R—F spectrum. 


The model TSA Spectrum Analyzer has these exclusive Polarad design and 
operating features: 


@ Single frequency control with direct reading dial. No klystron modes 
to set. Tuning dial accuracy 1%. 


Only three interchangeable R—F tuning units for the entire frequency 
range 10 to 22,000 mcs. 


Temperature compensation of Klystron Oscillator. 


Swept IF provides 250 kc to 25 me display independent of R—F 
frequency setting. 

Internal R—F attenuator. 

Frequency marker for measuring frequency differences from 100 kc 
to 25 me. 


Write today to your nearest Polarad representative, or directly to the factory 
for complete inforraation. 


ELECTRONICS CORPORATION 


100 METROPOLITAN AVENUE, BROOKLYN 11, NEW YORK 


10 mc 


REPRESENTATIVES © Albuquerque « Atlanta « Boston « Chicago « Cleveland « Fort Worth « Kansas City « Los Angeles * New York 
Philadelphia « San Francisco « Seattle © St. Paul « Syracuse « Washington, D.C.* Canada, Arnprior — Export: Rocke International Corporation 
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NOW, A REMARKABLE "READY-TO-SOLDER” 


PHELPS DODGE 


MANY NEW APPLICATIONS POSSIBLE 


Universal wound TV choke coil Magnet coil 


fiil for hailing cine lo Murckit/ 
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Instant Soldering Without Stripping 
Improved Moisture Resistance 


Good Electrical Properties 


Excellent Flexibility and Toughness 


New Sodereze represents a spectacular advance ing conditions. The versatility and outstanding 
ir. ready-to-solder magnet wire. It’s a new and properties of New Sodereze not only permit its 
typical Phelps Dodge development designed to use wherever solderable wire has been proved 
keep pace with industry’s growing need for practical and dependable but suggest its appli- 
wires that handle easily, save time, reduce over- cation in unlimited other electronic and elec- 


all costs and satisfy a variety of different operat- trical fields to replace conventional wires. 


Any time magnet wire is your problem, consult Phelps Dodge for the quickest, easiest answer. 


*SODEREZE is o Phelps Dodge Trademark. 


FORT WAYNE, INDIANA 
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... uitha shake-testing program on 


MB VIBRATION EXCITERS 


OMPANIES quick to take advan- 
C tage of newest techniques for 
development and testing are gen- 
erally also those known for out- 
standing products. Such a concern 
is the Sperry Gyroscope Company. 
It maintains well-equipped vibra- 
tion testing laboratories where 
searching tests are performed on 
all designs subjected to vibration 
in service, Vibration is ruled out 
as a trouble-maker in vital prod- 
ucts and components, 


VIBRATION TESTING SPEEDS DATA 


With vibration now recognized as 
an archenemy of product life and 
performance, it pays to learn early 
in the game whether corrections in 
design are needed. MB Shakers 
can help you to do just that. In a 
few short hours, the equipment 
can reproduce the ravages of years 
of vibratory service conditions. 
Within minutes, it can show you 
visually the vibratory response of 
a product to a whole range of fre- 
quencies, 

The result: savings in engineering 
time and work, and a better prod- 
uct. 


WHY MB VIBRATION EXCITERS? 


Engineered by vibration special- 
ists to deliver maximum perform- 


THE 


in a Vibration Test Section of Sperry Gyroscope Company, an MB Vibration Exciter Model C-5 
is being used to fulfill requirements of MIL-E-5272 and other specification tests 


ance, MB Shakers can be counted 
on for pure table motion and de- 
pendable operation to full rated 
capacity. Moreover, MB’s line of 
vibration testing “tools” is com- 
plete—from small specialized-duty 
shakers to the largest in existence 


MANUFACTURING COMPANY, INC. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


HEADQUARTERS FOR PRODUCTS TO 


today; also automtatic cycling sys- 
tems, vibration pickups, meters 
and other accessories. 


Like so many well known com- 
panies, why not make MB your 
headquarters on vibration? 


BULLETIN TELLS MORE 


Contains specifications, oper- 
ating information and help- 
ful hints on usages of the 
complete line of MB Exci- 
ters. Write for Bulletin 
1-VE-5. 


ISOLATE VIBRATION...TO EXCITE I1T...TO MEASURE IT 


Want more information? Use post card on last page. 
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ANNOUNCING... 


'\_|\ (ef 
U Us 


tan TRY 


400-cycle polyphase f 
aircraft circuit breaker " 


To fulfill the growing need for adequate protection of higher 
frequency circuits and equipment, HEINEMANN intro- 
duces the 400-cycle Companion-Trip® Circuit Breaker. 

Special design and metallurgical features overcome 
previous limitations, and Companion-Trip—a new princi- 
ple—provides complete phase isolation. 

The new aircraft type circuit breaker is hydraulic- 
magnetic, of course. Current carrying capacity and set 
tripping points are completely unaffected by ambient tem- 
perature. 

Moreover, a selection of time delay response curves 
permits overload protection to be fitted to the precise 
requirements of your equipment. 


For complete information, request Bulletin T-3301. <> HEINEMANN ELECTRIC COMPANY 


97 Pium Street @ Trenton 2, New Jersey 


ELECTRONICS — December, 1954 Want more information? Use post card on last page 





NOTHELFER 
_ TRANSFORMERS 


All coils vacuum pressure 
impregnated. 


All connections over 5 
Amperes silver soldered. 


Grain Oriented Steel in 
sizes above 1 KVA, and 
conservative copper as- 
sures high efficiency and 
low losses. 


All units individually 
tested to assure quality 
performance. 


Only the highest quality 
materials used. 


We sincerely believe NWL 
Transformers are superior, 
and we have built our 
business on this policy. 


TRANSFORMERS FOR: 


Heating, Testing, Pow- 
er, Electronic, Electric 
Furnace, Special Weld- 
ing, Phase Changing, 


Precipitation, Control- 

OUR 34 th YEAR SEND FOR 8 PAGE BULLETIN ling, Research, Light- 
No Charge At Any Time For ; 

Design Service ing, Industrial, Meas- 


uring, Signaling, High 
and Low Voltage. 


WINDING LABORATORIES 


11 ALBEMARLE AVE. TRENTON, NEW JERSEY 


MEMBER Manufacturers of Electrical Transtormers— oa MEMBER 
Testing Equipment Qunry 


ESTABLISHED 1920 


2 2 ata q | 
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The Collins AUTOTUNE* is the standard of the 
world in automatic positioning systems. Its 
superior performance has been proven for both 
remotely and locally controlling automatic tun- 
ing of high quality military and commercial 
communication equipment. Collins AUTOTUNE 
is also applied to many other equipments which 
require precision positioning. 

The system can be actuated by either a remote 
or local selector switch having one position for 
each selector channel. Settings on any selector 
channel can be changed in a few seconds, giving 
the operator complete re-set control. 

Standard AUTOTUNE heads — both Single- 
turn and Multi-turn — are available to indus- 
try. The Type 496A packaged unit illustrated 
is an example of a particularly compact AUTO- 
TUNE system for use where minimum weight 
and space allocations exist. It has a re-set ac- 
curacy of 0.05 angular degrees which means 
approximately 1/10,000 inch on a quarter inch 
diameter shaft. 

Write for complete information, or advise us of 
your design problems. We are confident that 
we can supply an AUTOTUNE to meet your 
positioning requirements. 


"Registered U, S. Potent Office 


Snell Wile anni fol 
— a CORI igpage brochure on Coline AUTOTUNES, ; 


COLLINS RADIO COMPANY 
261 Madison Avenue, NEW YORK 16 855 35th Se. NE, Ceder Rapids, lowe 
1930 Hi-Line Drive, DALLAS 2 coftttlgmen: Please send me 16 broct on 


2700 West Olive Avenue, BURBANK 


Collins Radio Company of Canada Ltd. Nome 
74 Sporks Street, OTTAWA, ONTARIO seh ciaeninstaetliiaieciitnillptin telat cipaanesctanainie exeataten eo te anata tae 


SN sieges entree cen hon Satrcreieecvincenoryprsmcnscaeshincetniinapelcae 


CU SiS Ricki lates edrentindinensttinctiva sitsoes SOG as nccintctnwenes 


Oo ae ee ee ee Ge om we os ee oe om oe os ow es os os od 


ELECTRONICS — December, 1954 Want more information? Use post card on last page 45 





General Plate 
TRUFLEX’® Thermostat Metals 


Give Accurate 
Temperature Response...Cuf Costs 


General Plate Truflex Thermostat Metals pro- 
vide a sure way to get reliable performance and 
at the same time cut costs of products requiring 
temperature control, indication or compensation. 


Advanced General Plate production methods 
coupled with the best equipment available insure 
close tolerances on all properties and dimen- 
sions. This maintains positive consistency in 
thermal, mechanical, and electrical perform- 
ance. With no variation from lot to lot rejects 
are eliminated, costly adjustments are minimized. 


General Plate Truflex fabricated assemblies 
are engineered and manufactured to your 


Want more information? Use post card on last page. 


specifications, ready for 
installation into your prod- 
ucts. They eliminate costly 
fabrication problems . 

needless special equipment 
... experimental work and 


expensive calibration. 


However, if you prefer to make your own assem- 
blies, General Plate Truflex Thermostat Metals 
are available as strip in extra long coils or flat 
cut lengths manufactured to your material 


specifications. 


W rite for information and engineering assistance. 


General Plate Composite Metals ! 
METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


312 FOREST STREET, ATTLEBORO, MASS. 
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SAS¥ 


to see why leading industries specify 
ADLAKE Mercury Relays 


wherever sensitivity and dependability are vital! 


ADLAKE Mercury Relays have won 
their place by proven dependability 
in jobs which conventional relays 
can do in an uncertain manner at 
best. For instance, they have proved 
their ability to stand up under the 
most adverse conditions of temper- 
ature and moisture. ..normal line 
voltage fluctuations or ambient tem- 
peratures from —38.8° to +200° F. 
have no material effect on their time- 
delay characteristics. 


What's more, every ADLAKE Relay 
is hermetically sealed . . . absolutely 
maintenance-free ... always silent 
and chatteriess. And ADLAKE’S mer- 
cury-to-mercury contact provides 
an ideal snap action. 


Yes, wherever sensitivity and de- 
pendability are required, ADLAKE 
Mercury Relays can do the job best! 
Send for the ADLAKE Relay catalog 
today...no obligation, of course. 
The Adams & Westlake Company, 
1171 N. Michigan, Elkhart, Indiana. 
In Canada, address Powerlite De- 
vices, Ltd., Toronto. 


EVERY ADLAKE RELAY GIVES YOU THESE PLUS FEATURES: 


HERMETICALLY SEALED dust, dirt, moisture, oxidation and temperature changes can’t 
interfere with operation. 


SILENT AND CHATTERLESS + REQUIRES NO MAINTENANCE + ABSOLUTELY SAFE 


MERCURY-TO-MERCURY CONTACT— prevents burning, pitting and sticking. 
And every ADLAKE Relay is tested—and guaranteed—-to meet specifications! 


me AGAMS & Westlake conmany M40)’ =i, 


\ 
Established 1857 » ELKHART, INDIANA + New York + Chicago Nin, ond building ndatin 7° 


Manufacturers of ADLAKE Hermetically Sealed Mercury Relays OS} eal 
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At left—Plug-in unit of Tracer- 
lab Superscaler mounted on a 
miniature chassis. It can be 
plugged into the front of the 
Superscaler. Various types of 
plug-in units are available for 
specialelectronic functions. 
Bradieyunits are standard in 
this Superscaler assembly 


TACEHAD Superscaler 


equipped with 
Bradleyunits and Bradleyometers 
for maximum dependability 


The Tracerlab Superscaler is a fast-counting instrument for 
Geiger, proportional, or scintillation pulses, featuring both 
preset count and preset time operation. 

Bradleyometers are used in this Superscaler for depend- BRADLEYUNITS are available in standard RETMA values 
able potentiometer adjustments. The resistor element is in Y and 2 watt sizes from 10 ohms to 22 megohms; in 
molded to satisfy any resistance-rotation curve. Variations in on Twat sine. from. 2.7 chad to. 22 mogohms, Alen- 

ih : Bradley resistors do not use “wax impregnation" to pass 
temperature and humidity do not affect its performance. aueler lmmariion tects. 

Bradleyunits are stable fixed resistors entirely free from 
erratic variations in resistance, and they have never been 
found to open circuit in service. The leads are differentially 
tempered to prevent sharp bends at the resistor body. After BRADLEYOMETERS can be sup- 

ing full load at 70 C ambient for 1000 hours, the re- ar adam serrate «vex 
Carrying sv oac a Cte Vt ours, me and triple construction. Built-in 
sistance change is less than 6 per cent. line switch can be provided. 

For quality in fixed and adjustable composition resistors, Corrosion-resistant metal used 
follow the example of leading electronic equipment manu- ere > eee weld- 
facturers—standardize on Allen-Bradley components. Write ee Se Te ee 
for descriptive engineering bulletins, today. 


Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis. e@ In Canada—Allen-Bradley Canada Limited, Galt, Ont. 


ALLEN-BRADLEY 


RADIO, ELECTRONIC AND TELEVISION COMPONENTS 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
‘‘ALATHON,” “TEFLON,” “LUCITE.”’ 


NO. 6 


Properties of Du Pont TEFLON® Make It 


Ideal Insulation for Electrical Equipment 


Du Pont “Zytel” nylon 
resin gives improved 
switch performance 


Snap switches for machine tools and 
basic contact mechanisms on indus- 
trial instruments often have buttons 
and stems molded of “Zytel” nylon 
resin. This engineering material is 
used to obtain more efficient produc- 
tion and better performance. 

Du Pont “Zytel” is tough and re- 
silient, and resists abrasion. It makes 
possible the maintenance of critical 
dimensions. This is particularly im- 
portant in the manufacture of such 
parts as timing relays for resistance 
welding machines, which control the 
duration of current flow and elec- 
trode motion. 


These switches feature one-piece buttons and 
stems of molded Du Pont ‘‘Zytel” nylon resin 

The lightness of weight and re- 
markable strength of “Zytel” in thin 
sections are important factors in 
such applications. Mass production 
by injection molding is economical. 
One molded part often replaces a 
complex assembly of many parts. 

Perhaps “Zytel” nylon resin can 
help solve one of your design prob- 
lems. For further information about 
this or any other Du Pont engineer- 
ing resin material, clip and mail the 
coupon on the reverse side 


Dielectric and thermal advantages of “Teflon” 


are unmatched by any 


Du Pont “Teflon” tetrafluoroethyl- 
ene resin is used for insulation in 
power distribution equipment be- 
cause of its unusual combination of 
properties. In tape form, as wire 
coating, or molded part, “Teflon” 
withstands hot-spot temperatures, to 
500°F. It is not affected by weather 
Or moisture (zero water absorption 
by ASTM test DS70-42). “Teflon” 
has a power factor of less than 
.OOOS for the tested range of 60 
cycles to 10° cycles. A part molded 
of “Teflon”, when exposed to an 
arc, leaves no carbonized path. 

In addition, “Teflon” has high 
short-time dielectric strength——with 
values ranging from 1000 to 2000 
volts per mil, depending on thick- 
ness. (Recommended working 
stresses: 50 to 100 volts per mil.) 
And it is inert to all chemicals nor- 
mally found in industry 


“Teflon” is tough and flexible 


WRAPPING TAPE 


‘Teflon’ 
conductors for arma 
ture or field. Its 
toughness permits 


insulates 


a 


{ 
COPPER CONDUCTOR 
coils to be formed to 


shape after taping. 


over a wide temperature range, from 

450 F. to 500°F. “Teflon” can 
take a lot of abuse, both during as- 
sembly and in use. Parts will not 


other single material 


Conductor and layer insulation of “Teflon” 
in power distribution coils: (A) core insulating 
barrier (laminate of “Teflon” and glass fiber); 
(B) low-voltage winding (glass fiber coated 
with “Teflon’’); (C) axial spacers; (D) high-low 
insulating barrier (laminate of ‘Teflon’ and 
glass fiber); (E) radial spacers; (F) high- 
voltage winding (glass fiber coated with 
Teflon’). 


crack if dropped. Cable insulation 
resists damage from vibration and 
bending. And tape of “Teflon” con- 
forms easily to sharp corners and 
odd shapes. 

You will find “Teflon” perform- 
ing with outstanding success . . . not 
only on power distribution equip- 
ment, but in these and other appli- 
cations as well: 


FOR MOTORS AND 
GENERATORS 


The unusual advantages of “Teflon” 
become apparent when temperatures 
are too high or atmospheres are too 
corrosive for other dielectrics. 
Tape of “Teflon” is particu- 
larly suitable for armature or 
(Continued, column 3, back side) 





PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
‘*ALATHON,” “TEFLON,” “‘LUCITE.” 


H NONI 


OINTERS ON: 
PROCESSING 


Injection 
molding 

is efficient 

and economical 


Injection molding, as a method of 
mass-producing parts made of 
Du Pont engineering resin materials, 
has been developed mainly within 
the past ten or fifteen years. And 
new improved techniques have ac- 
companied that development. 


Investigate Du Pont 
engineering materials in your 
product development programs 


One of the family of these versatile 
engineering materials is often a key 
factor in product improvement or 
new product design. 

The wide range of properties avail- 
able with “Alathon’* polyethylene 
“Lucite’* acrylic resin, 
“Teflon”* tetrafluoroethylene resin, 
and “Zytel”** nylon resin are help- 
ing solve industrial design problems 


NEED MORE INFORMATION ? 


Clip the coupon for additional data 
on the properties and applications of 
these Du Pont engineering materials. 


ae 


Polychemicals Department 


resin, 


Injection molding offers the ad- 
vantages of high production rates, 
low unit cost, and usually does away 
with finishing operations. One im- 
portant saving which has been ef- 
fected by injection molding occurs 
when the molded piece replaces an 
assembly of two, three or more parts. 


HIGH PRODUCTION RATE 
Multi-cavity dies have been made 
which produce hundreds of identi- 
cal pieces at a time. Molding time 
and cycle vary, of course, with the 
size of the part and its shape. The 
injection molding process is versa- 
tile, and is used to produce a wide 
variety of quality parts, rapidly and 
economically. 


LOW UNIT COST 


Another positive value of injection- 
molded parts is the low cost of 
fabrication per part. While the initial 
cost of the mold itself is high, a 
mass - production operation makes 
the cost per piece low. In addition, 
loss of molding material is generally 
low. 


NO FINISHING OPERATIONS 
With good molding techniques, pieces 
can be injection - molded to close 
tolerances. In many cases, molded 
pieces require no finishing opera- 
tions. Thus, large savings in time 
and expense can often be realized. 


SIMPLIFIED DESIGNS 
The versatility of injection molding 
often permits design simplification. 


Il. DU PONT DE NEMOURS & CO. (INC.) 


Room 2212, Du Pont Building, Wilmington 98, Delaware 


Please send me more information on the Du Pont engineering materials checked: 
() “Zytel”; 2 “Alathon”; CF “Teflon”; ( “Lucite”. 1 am interested in evaluating 


these materials for 


NAME 

COMPANY 

STREET ADDRESS 
CITY 

r'YPE OF BUSINESS 


STATE 


**Alathon”, ‘Lucite’, ‘*Teflon” are registered trade-marks of E. 1. du Pont de Nemours & Co. (Inc.) 
***'Zytel”’ is the new trade-mark for Du Pont nylon resin 


1954 


Du Pont “Zytel” nylon, for example, 
can be injection-molded into intri- 
cate shapes, as well as around metal 
inserts. Du Pont “Alathon” poly- 
ethylene resin and “Lucite” acrylic 
resin can also be successfully injec- 
tion-molded into a variety of useful 
forms. For more information about 
Du Pont engineering resin materials 
and how they are being used in in- 
dustry, clip the coupon. 


Du Pont “Teflon” 
(continued from other side) 


field conductor insulation, coil wrap- 
ping, slot lining, lead insulation, and 
coil separation. 


FOR TRANSFORMERS 

“Teflon” makes it possible for trans- 
formers to operate at hot-spot tem- 
peratures as high as 500°F. “Teflon” 
is used in transformers for conduc- 
tor, layer, and ground insulation, 
and for coil separation. At the 
present time it is used commercially 
in electronic transformers and ex- 
perimentally in distribution and 
power units. 


FOR CAPACITORS 

Where high ambient temperatures 
and minimum power loss are es- 
sential, “Teflon” gives outstanding 
service. It is used as the dielectric in 
many wrapped capacitors. 


FOR ELECTRONICS 
EQUIPMENT 


Under conditions of ultra-high fre- 
quencies, heavy moisture and con- 
centrated heat, “Teflon” assures ef- 
ficient operation. Here it takes the 
form of tape, molded component, or 
extruded insulation. 


Can “Teflon” help you with your 
design problems? The properties dis- 
cussed above show why no other 
single material can match it. And 
the coupon on the left will bring you 
whatever further information you 


need about “Teflon” or any of the 
other versatile engineering resin 
materials made by Du Pont. 





“PIG-TAILORING” 


. . @ revolutionary new mechanical process for higher 
tiie at lower costs. Fastest PREPARATION and ASSEMBLY 
of Resistors, Capacitors, Diodes and all other axial lead 
components for TERMINAL BOARDS, PRINTED CIRCUITS and 
MINIATURIZED ASSEMBLIES. 


“PIG-TAILOR" *. ~auamneenel* 


The “PIG-TAILOR" plus "“SPIN-PIN" — Accurately Measures, Cuts, Bends, 
Ejects and Assembles both leads simultaneously to individual lengths and 
shapes — 3 minute set-up — No accessories — Foot operated — 1 hour 
training time. 

PIG-TAILORING provides: PIG-TAILORING eliminates: 
. Diagonal cutters! 
. Long-nose pliers! 
. Operator judgment! 
. 90% operator training time! 
. Broken components! 
. Broken leads! 
. Short circuits from clippings! 


. Uniform component position. 

. Uniform marking exposure. 

. Miniaturization spacing control. 
S" leads for terminals. 

“U" leads for printed circuits. 

. Individual cut and bend lengths. 
. Better time/rate analysis. 

. Closer cost control. . 65% chassis handling! 

. Invaluable labor saving. . Excessive lead tautness! 

10. Immediate cost recovery. 10. Haphazard assembly methods! 


aaa Write for illustrated, descriptive text on “PIG-TAILORING” to Dept. E-12 


PENDING 
BRUNO-NEW YORK cruciate le teal be ° 
DESIGNERS AND MANUFACTURERS 
i ek ee ae eee OO ee et al ee e We 3 Ss a Se ee | Y 
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FASTER STARTING AND STOPPING HELPS THIS AUTOMATIC LATHE TO PRODUCE MORE 


General Electric Selenium Rectifiers 
Help Make This Lathe More Productive 


Speeding up starting and stopping 
operations has increased the produc- 
tivity of many of today’s finest machine 
tools. In the Sunstrand automatic lathe 
pictured above, an electric brake and 
clutch combination starts and stops 
the machine spindle. Another electric 
brake provides a fast stop when the 
tool carriage is advanced to the work, 
or backed off to the unloading position. 


D-C POWER to operate the electric 
brakes and clutch on this lathe is sup- 
plied by General Electric selenium rec- 
tifiers shown in the smaller photo- 
graph. Their high quality (see C.E. 





D-C POWER for the lathe’s clutch and brakes 
comes from this selenium rectifier. 


Hamann’s article at right) makes G-E 
selenium rectifiers ideal for almost all 
machine tool applications. 


TOP PERFORMANCE of G-E selenium 
rectifiers is the result of a unique 
“evaporation”? process and careful in- 
spection and testing. Besides providing 
stacks with exceptionally low forward 
voltage drop and low reverse leakage, 
this process assures greater uniformity 
of these characteristics among different 
stacks. These qualities last in service. 
On test in the laboratory, and on-the- 
job in almost every field of application, 
G-E selenium rectifiers are demonstrat- 
ing their extremely slow aging. 


OTHER APPLICATIONS for G-E selenium 
rectifiers include supplying power to 
operate d-c relays in various control 
circuits and as components in elec- 
tronic equipment. A complete range of 
ratings is available in either open stacks 
or various types of sealed cases to meet 
special operating conditions. Contact 
your nearest G-E Apparatus Sales 
Office for complete information, or 
write Section 461-33, General Electric 
Company, Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @ ELECTRIC 


Want more information? Use post card on last page. 
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METALLIC RECTIFIER 
FACTS FOR ENGINEERS 


Quality 
by C. E. Hamann 


One of the most overworked terms 
used in the selenium rectifier in- 
dustry is “high quality.”” Every 
manufacturer claims “high quality” 
for his product. Every user wants 
“high quality” in the selenium com- 
ponents he buys because the quality 
of the end device can be no higher 
than that of the components as- 
sembled into it. 

There are many yardsticks for 
measuring the quality of a selenium 
stack. Electrical characteristics, for 
example: low forward drop and 
low reverse leakage. Often one is 
sacrificed in favor of the other. 


* LOW FORWARD DROP -- 


Which “‘yardstick’’ measures quality? 


Real quality insures that both the 
forward and the reverse character- 
istics are good. 

Uniformity of characteristics is an- 
other yardstick. If the characteristics 
vary from stack to stack the per- 
formance of the end equipment will 
be questionable. 

Stability is another important 
standard in determining quality. The 
initial characteristics must be good, 
but they must stay good and not 
deteriorate with time and use. 

Reliability is still another measure 
of quality. No matter how liberal 
the manufacturers replacement pol- 
icy, frequent failures in the field 
are costly to the equipment manu- 
facturer, and annoying to the equip- 
mént user. 

All of these yardsticks must be 
considered carefully in determining 
quality. To really earn the title 
of “high quality” a selenium stack 
must measure up to a high standard 
of performance by every one of 
these yardsticks. 


General Electric Company 
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Waldes Truarc rings replace old-fashioned fasteners ... save 
assembly time...end scrap loss...increase operating efficiency — 


This is the Monroe Calculator 


... precision-engineered business machine made even more 
efficient, and less costly to manufacture through the use of 
Waldes Truarc Retaining Rings. 


Electric Motor Governor 


Old Way. Collector Disc as- Truarc Way. Truarc Ring 
sembly was formerly riveted, (series 5100) replaces rivets, 
requiring skilled labor. Riv- saves labor, material...im- 
eted Collector Disc could not proves Collector action. Col- 
be removed in the field. lector Disc is easily replaced. 


Monroe Calculating Machine Company, Orange, 
N. J. uses various types and sizes of Waldes Truarc 
Retaining Rings. Use of Truarc has helped eliminate 
scrap losses, saved on material and labor, and resulted 
in increased operating and servicing efficiency of the 
product. Monroe plans to use Truarc Rings for every 
possible fastening operation on their entire line! 

You, too, can save money with Truarc Rings. Wher- 


f SEND FOR NEW CATALOG 


>, TRUARC 


REG. U.S. PAT. OFF, 


Multiplier Dial Assembly 


Old Way. One-piece assem- 
bly was spun together. Spin- 
ning operation was costly, re- 
sulted in high scrap loss. 


Truarc Way. Two-piece as- 
sembly is held together by 
one Truarc Ring (series 5108). 
Rejects: practically zero. 


Intermediate Gear Shaft 


Old Way. Washer riveted 
on end of assembly for zon- 
ing control. Costly, trouble- 
some, hard to obtain critical 
zoning required. 


Truarc Way. Truarc E-Ring 
(series 5133) cuts assembly 
time, virtually eliminates re- 
jects and final assembly and 
zoning problems. 


ever you use machined shoulders, bolts, snap rings, 
cotter pins, there’s a Waldes Truarc Retaining Ring 
designed to do a better, more economical job. Waldes 
Truarc Rings are precision-engineered...quick and 
easy to assemble and disassemble. 

Find out what Waldes Truarc Retaining Rings can 
do for you. Send your blueprints to Waldes Truarc 
Engineers for individual attention, without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


ee 


£126 
Waldes Kohinoor, Inc., 47-16 Austel P1., L. 1.¢.1, 4.¥. 


Please send me the new Waldes Truarc Retaining 
Ring catalog. 

(Please print) 
TE OMID covsesecoenecsssssnsecessatntnesennenetanesetecnensensniecnenesnt eoveccece 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 

U. ©. PATENTS: 2.902.047; 2.302.040; 2.416.052; 2.420.921, 2.420.341; 2.499.785; 2.441.046, 2.455.165 
2.403.960; 2.403.903; 2.407.002, 2.487.603, 2.491.306, 2.509 081 AND OTHER PATENTS PENDING 


t----or oe 
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You'll find no radial cracks in CTC. 
terminal boards, or ‘‘cracked”’ rivet 
shanks on terminals. And there’s a good 
reason for this. 

Our swaging machines use tools that 
we designed ourselves in order to pre- 
vent just such damage. Terminals are 
fastened securely — and carefully. You 
benefit from a board that has no ‘‘weak 
spots”’ — that can give you the service 
you have a right to expect. And, of 
course, you also benefit from all the 
other quality control details that enable 
us to offer our customers guaranteed 
components — custom or standard. 
Coatings are smoothly applied no 
wrinkles, no heavy deposits. C.T.C. 
terminals are made from certified stock 
that is free from defects. And the 
terminals themselves are guaranteed, 
even to the thickness of the coatings. 

This C.T.C. quality control is given 
to all C.T.C. products including in- 
sulated terminals, coil forms, coils, 
swagers, terminals and capacitors. For 
all specifications and prices, write to 
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No cracks, please 


Cambridge Thermionic Corporation, 
437 Concord Avenue, Cambridge 38, 
Mass. West Coast manufacturers con- 
tact: E. V. Roberts, 5068 West Wash- 
ington Blvd., Los Angeles 16 and 988 
Market St., San Francisco, California. 


Terminal Board Data. C.-C. makes both standard 
boards and to your own specifications. Standard 
boards in cotton fabric phenolic, nylon phenolic or 
grade L-5 silicone impregnated ceramic. Custom 
made in cloth, paper phenolic, melamine, epoxy or 
silicone fibreglas laminates, imprinted as required 
and lecquered or varnished to specifications 


MIL-V-173 and JAN-T-152. 


4 


Ba hee 


fp—-~ 


eS 


A wide variety of hardware is available at C.T.C. — 
all of it quality controlled and guaranteed for 
durability. This hardware includes terminal board 
brackets, standoff mounts, spacers, tube clamps, 
panel screws, thumb screws, dial locks, shaft locks, 
handles and handle ferrules. 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 


custom or standard 


Want more information? Use post card on last page. 
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twin power triodes 


CHATHAM 
TYPE 6336 


NEW TWIN TRIODE 
FEATURING HIGH 
PLATE DISSIPATION 


The new Chatham Type 6336 is a twin power triode 
with special suitability for voltage regulating appli- 
cations. Used as a series tube, it will pass a minimum 
of 150 milliamperes per section with 40 volts, D.C. 
plate voltage. Special features include a hard glass 
envelope, an 8-pin button stem with Jumbo Octal Base. 


CHARACTERISTICS (PER SECTION) 


- PLATE DISSIPATION: 30 WATTS 

* AMPLIFICATION FACTOR: 2.7 

- TRANSCONDUCTANCE: 11,000 MICROHMS 

- PLATE RESISTANCE: 250 OHMS 

- HEATER REQUIREMENTS: 6.3 V., 4.75 AMPS 


The tubes shown are typical items from the complete Chatham; 
line of general and special purpose tubes. Included in this li 
are Amplifiers, Mercury and Inert Gas Rectifiers, also Mercy 
Inert Gas and Hydrogen Thyratrons. ~4 


Most Chatham tubes are available directly from stock’Gnd can 
be supplied promptly. Chatham also designs, develops and 
manufactures special tubes to exact customer specifications —' 
inquiries are invited. 


TYPE 6394 
* TWIN TRIODE 


é aes milar to Type 6336 in every 
Mapect except for Heater Re- 
ements which ore 26.5 


‘%& omps. 


CHATHAM TYPE 6AS7G IMPROVED TWIN 
This Chatham Twin Triode POWER TRIODE _ 


is built to close tolerance 
CHARACTERISTICS: 


— features plate current 

a se «ee (PER SECTION) 
re, eee ict: improved i, Plate Dissipation: 13 Watts 
grid current and greatly re- | Amplification Factor: 2.0 


duced plete current drift. 


Plate current is 125 milli- . 
Gmpeter at 40 volte, Dc, ® Hansconductance: 7,000 Microhms 


plate voltage. The charac. . Plate Resistance: 280 Ohms 


teristics of this tube recom- 
mend it especially for volt- . 
catcemete,. * Heater Requirements: 6.3 Volts 


is Medium Shell Octal. 2.5 Amps. 


CHATHAM ELECTRONICS CORP. 


Executive and General Offices: LIVINGSTON, NEW JERSEY 
Plants ond Laboratories: NEWARK and LIVINGSTON, NEW JERSEY 


Want more information? Use post card on last page. 








He's using the telephone 


that lends an extra hand 


“Sure. . 








. I'm looking up the figures right now!"’ From busy executives to clerks, people in business can 


work more easily and efficiently with Bell's new Distant Talking Telephone. Small white rec tangle is the loudspeaker, 


For people who want to keep both 
hands free when they telephone, Bell 
Telephone Laboratories engineers 
have devised a new telephone with a 


sensitive microphone in its base. 


To use it, simply press a button. The 
microphone picks up your voice and 
sends it on its way. Your party's voice 
comes to you through a small loud- 
speaker. Both hands are left free. 


Bell Telephone Laboratories 


Improving telephone service for America provides careers 


The volume can be adjusted to suit 
yourself. If privacy is needed, you 
simply lift the handset; this shuts off 
the microphone and loudspeaker and 
you talk just as you would on a regular 


telephone. 


This new development of Bell Lab- 
oratories increases the number of ways 
your local Bell telephone company can 


serve in businesses and homes. 





for creative men in scientific and technical fields. 


Want more information? Use post card on last page 





Pencil points to microphone in base of new » 
telephone. Left-hand button controls volume, 

center one turns set “on” and lights up while 

in use. The third is an “off” button. 





This is a Lear engineer designing a new autopilot 


Joun Harper, b.s.e. (University of Michigan), is one 
of ten Lear engineers qualified and actively flying as jet pilots. But please 
note that these ten engineers are engaged primarily in the design, 
development, and perfection of automatic flight control systems, using their 
jet piloting skills only as an engineering tool. 
At Lear, first-hand in-flight analysis is an integral part § 
of development. As a result of this program, continuously i A 
checking theory against performance, Lear is exceptionally 


equipped to offer the most advanced solutions to the challenging and 


ever-changing problems of automatic flight stabilization. 





Miniature TV Tri-color cathode gun 
solves designer’s dilemma 


Sometime this year, a fortunate few thousand T Viewers who 
can pay the freight will relax at home and watch their 
favorite stars cavort in color. Back of each screen is a 
triumph of engineering magic—a tri-color cathode ray gun, 
actually 3 cathodes—one for each primary color. 

ro bring color TV within pocketbook range of all of us, 
the heart of future guns will be a miniaturized version of the 
present disc cathode. The tubular nickel shank of this 
new disc cathode has been shortened from .312’’ to .220” 
and the outside diameter decreased from .121” to .090’, 
resulting in a number of improvements adding to the effi- 
ciency of the assembly. 


Cathode surface area is reduced. Smaller and shorter heaters 
used, Less power required (300-450 milliamps instead of the 
600 required in older guns). 

Lower heat radiation, due to less power, offers a constant 
heat as well as a cooler continual operation. 


Superior Tube Company, 2500 Germantown Ave., Norristown, Pa 
Electronics Division 


Please send: | | Blueprint {| Data Memo 5 and 19 on Superior Nickel 
and Nickel Alloy Tubing. 


Name 
Company 


Address. 


Want more information? Use post card on last page 


A smaller shank and cap which will not dish-in offers better 
transmission of electrons to the TV screen. 

Smaller guns permit a more compactly assembled 3-gun unit. 
By moving guns closer together, the deflection of the electron 
beams is more closely controlled. 

Miniaturization of the guns means a smaller neck on the 
finished TV tube. The 3-barrel color tubes take little more 
space than black and white types, and vital space is conserved 
for set manufacturers. 


The advantages of the present larger disc cathode for 
monochrome guns—wide choice of material for cap and 
shank ; close “*E’’ dimension control—are also incorporated 
in the new design. 

If you’re interested in more information on materials used 
in the new disc cathode, and details on Nickel and Nickel 
Alloy Tubing, mail coupon today for a blueprint and Data 


Memo 5 and 19. There’s no obligation. 


Sv yer 


All analyses .010” to %*” O.D. 


Certain analyses in light walls up to 2%” O.D. 
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(another AlSiMag Extra) 


Our Sample Order Depart- 
ment can quickly make up 
pieces to any new design 
that looks promising and let 
you test them thoroughly. 
When the final design has 
been decided upon, parts 
can be produced to specifi- 
cation in volume to match 
your requirements. 


A blueprint or sample of your 
present part with outline of op- 
erating requirements will bring 
prompt action . . . which may 
save you lots of money. 


Redesign Byyafez 
for more ECONOMICAL CERAMICS 


Careful study of designs by our engineering staff (with more 
than 50 years of specialized experience) often results in 
recommendations which mean — Savings in manufacturing 
costs, Savings in speed and ease of assembly, Savings 
through improved performance, Savings from combining 
two or more parts for still greater economy. 


S3RD YEAR CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY 
CHATTANOOGA 5, TENNESSEE 


Branch offices in these cities (see your local telephone directory): 
Cambridge, Mass. ° Chicago, Ill Cleveland, Ohio Dallas-Houston, Texas 
Indianapolis, Ind. * Los Angeles, Calif. * Newark, N. J. * Philadelphia-Pittsburgh, Pa 
St. Louis, Mo. ° South San Francisco, Calif . Syracuse, N. Y ° Tulsa, Okla 





NOW...VR TUBES WITHOUT “PIPS”! 
... for Stable Voltage Reference 


NEW “RELIABLE”...DUAL-PURPOSE 
CBS-HYTRON USN-OA2WA USN-OB2WA* 


CBS-Hytron, the leader in VR tubes, has solved the ‘“‘un- JAN-OA2 JAN-OB2 
solvable” VR-tube problem. Has taken those annoying aT I ae I 
“pips” (sudden discrete voltage shifts) out of two new CBS- 

Hytron VR developments: The dual-purpose USN-OA2WA 

and USN-OB2W4A. Both are superior, “‘reliable’’ voltage reg- nee 

ulators. Both also achieve stable voltage-reference perform- : Rr Be ee ed 
ance, Typical Regulation Curves 
These new tubes are directly interchangeable with the JAN- ls ae ee ee a 
OA2 and JAN-OB2. But they are manufactured and tested 

to new, more rigid U. S. N. Bureau of Ships specifications. 

USN-OA2WA and USN-OB2W4A are designed for dependa- 

bility under severe environmental conditions . . . and for a 

wide range of applications. Improved construction and tight 

quality control offer many advantages. Check features, 

curves, and construction of these versatile tubes. 


USN+OA2WA, USN-OB2WA 


RELATIVE LIFE PERFORMANCE 
CBS-—HYTRON VR TUBES 


“RELIABLE” USN-OA2WA USN-OB2WA 
STANDARD —==—=—JAN-OA2 JAN-OB2 


7 
° 
“ 
~ 
7 
° 
- 


CHECK 
THESE FEATURES 


1. Flat, smooth voltage-current characteristic. 


e tly i d volt tability. 
SESE SE Ne 2. Greatly improved voltage repeatability 


3. Stable electrical characteristics. 


4. Tested under severe conditions of shock, 


IMPROVED CONSTRUCTION vibration, temperature, and altitude. 
USN-OB2WA 


Note these improvements: 1. New, simplified aluminum- 

rod anode. 2. New disc-type starting electrode, to minimize 

g4P-spacing variations and give more uniform starting volt- 

age. (In USN-OA2WA, this elec- 

trode is located at bottom of 

eae d FREE DATA for both USN-OA2WA and 
content. 4. New composite / USN-OB2WA. Write for Bulletin E-235. 
nickel-aluminum cathode work 

surface. Improvements 3 and 4 

make possible operation at 

150°C . . . and stable voltage- 


f licat 
a CBS-HYTRON Main Office: Danvers, Mass. 


A Division of Columbia Broadcasting System, Inc. 


Amember of the CBS family: CBS Radio - CBS Television + Columbia Records +» CBS Laboratories » CBS-Columbia + CBS International + and CBS-Hytron 
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Send for this zee SAMPLE FOLDER... 


25 


different Test Samples of 
high-dielectric 


INSULATING, 
TUBING and SLEEVING 


INCLUDES SAMPLES AND DESCRIPTIONS OF VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in 
THE FOLLOWING... full range of sizes, colors and grades. Extremely flexible 


with excellent heat aging qualities. Low priced. 
VARGLAS SILICONE Class H insulating materials were 
pioneered by our Laboratory. Retain flexibility, electrical VARFLEX COTTON TUBING AND SLEEVING Varnish or lac- 


properties and mechanical strength in temperatures ranging quer impregnated —for applications where MIL-I-3190 


from —85°F. to 500°F. Available in tubing, sleeving, lead Class A materials are specified. All NEMA grades. 
wire, tying cord. 


PERMAFIL-IMPREGNATED VARGLAS TUBING Fibergias SYNTHOLVAR EXTRUDED TUBING Made in various stand- 


braid coated with General Electric’s Permafil resin. Ex- ard formulations of vinyl polymers. Has high dielectric and 
tremely tough, resistant to solvents and elevated tempera- tensile strength—will not support combustion nor absorb 
tures, highly flexible. Can be bent or twisted with little or moisture. Type EG Approved under MIL-I-631A. Several 
no loss of dielectric strength. Coils and standard 36” lengths. others to meet special requirements. 


VARGLAS SLEEVING AND TUBING Numerous types and 


grades—including synthetic-treated, varnished, lacquered, 
saturated, litewall and others. 


VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized NEW! VARGLAS SILICONE RUBBER SLEEVING AND 


to remove all organic impurities. It will withstand tempera- TUBING—the culmination of 5 years of research—for 
tures up to 1200°F. Recommended where dielectric prop- applications requiring extraordinary flexibility. De- 
erties are not paramount. Three types available. tails on request. 


MAIL COUPON TODAY FOR SAMPLES! 


VARFLEX CORPORATION, 
506 W. Court St., Rome, N. Y. 


Please send me free folder containing samples of your electrical 
sleeving and tubing. 


1 ain particularly interested in insulation for: 
NAME 

COMPANY 

STREET 


ciTY ZONE STATE 
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Faste 


~ 


n them 
“ 


Fastening removable access doors and panels need not be a laborious and costly 
production or assembly operation—not if they’re fastened with QUICK-LOCK. 

Designed for simple installation, QUICK-LOCK requires no special tools. It speeds 
up mounting and demounting detachable panels with only a 90° turn required to 
Jock and unlock it in a jiffy. 

The flexible mounting and tapered stud makes QUICK-LOCK ideal for assembling 
curved sheets and insures a tight fit when locked. Stud is self-ejecting when unlocked. 
Minimum deflection is assured—only initial loads are carried by the helical spring. 
Solid supports take up increased loads. 

Industrial and agricultural equipment manufacturers would do well to analyze the 
cost-saving features of QUICK-LOCK’s simple design. A good way would be to call in 
a Simmons Engineer and discuss the economy of a QUICK-LOCK installation as com- 
pared to your present fastening method. Why not send for him today? 


SIMMONS FASTENERS 


SIMMONS FASTENER CORPORATION © 1750 NORTH BROADWAY, ALBANY 1, N. Y. 
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fr TRUE 
HERMETIC 


SEALING 
Cénenb by cannon 


CAINNON 
DU AS 


first in connectors 


Hermetically-sealed multi-contact Canseal connectors made by Cannon are really rugged! And 
... they are the only connectors that give you true hermetic sealing under adverse pressure and 
atmospheric changes. Here’s why... 

Cannon pioneered the first successful hermetically-sealed connector more than six years 
ago... since then has continously refined and increased the line. All have special steel con- 
tacts. Glass insulation... fused to both contacts and shell for a perfect permanent seal... is stronger 
than steel, withstands temperatures to 1000° F, and permits the use of the highest conductive steel 
contacts compatible with any glass fusing operation. 

Available in a wide variety of insert layouts for contro!, relay, power, and instrument 
applications in Series GS (AN type), KH, RKH, U, DAH, BFH, TBFH, DBH, DCH, KH30 standard, 
miniature and sub-miniature sizes. Also, special mounting flanges and brazing service to help 
you obtain a strong and leakproof overall assembly. 


Faas) On SERIES ap uU semes mM SEmES 


Please refer to Dept. 120 
CANNON ELECTRIC COMPANY, 3209 Humboldt Street, Los Angeles 31, California 


Factories in Los Angeles; East Haven; Toronto, Canada; London, England. 
Representatives and distributors in all principal cities are at your service, 
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e a “> Overall view of Stokes continuous vacuum 
¢ ses *, metallizing dolly system for aluminizing 


Y TV tubes at RCA’s Marion, Indiana, plant 
Operator is required only to load and 


i Stokes Vacuum Equipment “* vaca on ts 
for Aluminizing TV Tubes 5 


The new Stokes installation at RCA’s Marion, Indiana, 
plant is a valveless, rugged system capable of aluminizing ¥ 
up to 120 TV picture tubes per hour. Low in operating cost, a 
it is by far the least complex continuous aluminizing system 
available. It is designed without timers, gadgets or intricate 
accessories, any of which could fail and stall production. 
The system is so free of vibration that a five-cent piece can 
be balanced on the dollies while they are in motion. 


Operation is simplicity itself: the operator loads one tube 
to a cart; pressure is automatically reduced to the required 
vacuum, the filament is automatically flashed and the com- 
pleted metallized tube delivered to the operator’s station. 


‘ For metallizing COLOR or BLACK AND WHITE TV 
‘ tubes, Stokes designs and installs automatic or semi- 
, automatic in-line systems or stationary units, in 

standard designs or to customer’s requirements. 


» Send for a NEW 28-page technical brochure 
‘@ on vacuum metallizing. 


oF 


~~ 





F. J. STOKES MACHINE COMPANY 
PHILADELPHIA 20, PA. 


STOKES 





STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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...and of course it uses 


100-WATT POWER ON 144 CHANNELS gives the 
Collins 618S Tranceiver truly world-wide operation. 
Collins airborne HF communications equipment is first 
choice of most U. S. trans-oceanic airlines, and of many 
foreign and domestic carriers, as well as private and 
military aviation. 


Midland crystals do the key job of frequency control in 
the 6188S Tranceiver as in all Collins aviation equipment. 
In this critical service, there can’t be any question of 
stability, precision, and sure-fire performance under 
toughest conditions. 


Midland Crystals measure up to Collins’ strict standards 
because every one of the millions of these crystals in use 
today is a product of Midland Quality Control. This is 
the system that constantly checks every crystal at every 
step in processing. 


A crystal for 
every kind of 


service, including 
Midland employs the finest technical skill and produc- the ee 
tion facilities in the industry to make sure you'll get iniatures 


completely dependable crystal quality and performance. @ i y 7 


lente cna RASS wuurcuane comrny, e 


WORLD’S LARGEST PRODUCERS OF QUARTZ CRYSTALS 
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discussing the importance of selecting 


Sintered Alnico Il 


Ors ae Villans 


How the Right* Permanent Magnet Material 
Can Benefit Your Product 


Of the many permanent magnet materials 
available—a few of which are shown above— 
only one will permit your product to function 
best at the lowest possible cost. 


Which one is it? To help you answer that 
question properly is part of our job. As spe- 
cialists in permanent magnets, we have helped 
to provide manufacturers with the answers for 
over 35,000 applications. The case of the tele- 
phone equipment manufacturer is typical. Per- 
haps we can assist you, too. 


There is no charge... or obligation. . . for 
this service. Just write us, today, giving the 
details of your particular design problem. Or, 
ask for our Engineering Design Manual 
No. 4A12. We'll be glad to provide both. 


A Typical Case 

... ls that of a prominent telephone equipment manufac- 
turer who changed from a chrome steel magnet to the use 
of Alnico Ill in his polarized relay. The results: 
@ 70% Savings @ Flux increase of 27% 

in initial cost —improved performance 
@ Simplified design @ Saving in space 
@ Reduced weight @ Less maintenance 


4% The one which will permit your product to function best at the lowest possible cosy. 


THE INDIANA STEEL PRODUCTS COMPANY ©® Valparaiso, Indiana 


Wolds Largest Manufacturer of Potmanent Magnélt 


INDIANA PERMANENT MAGNETS 


Want more information? Use post card on last page. 
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LET G-E TUBE SERVICE 


INCREASE YOUR SHARE OF A 


RS A eR RCE II I OR RRO CL TC TS ARES 


FAST-GROWING COMPUTER MARKET 


Bistimates say that the com- 
puter market 
and research 


business, military, 
will triple in the 
next five years. Here are substan- 
tial sales and profits for computer 
builders who can meet their cus- 
tomers’ demands for fast, efficient 
equipment. 


G.E. offers experience and fa- 
cilities to strengthen your com- 
petitive position ... will analyze 
your circuit in terms of its spe- 
cific tube requirements, and select 
the right types to give you opti- 
mum performance. You will re- 
ceive every help inactually testing 
G-E tubes in your computer, from 
the time the latter is still in the 
“breadboard”’ stage. 


Special computer tubes were 
pioneered by General Electric. 


G.E. is their largest builder. In 
line with performance require- 
ments that become steadily more 
advanced, G.E. is devoting exten- 
sive research and development to 
still newer tubes for tomorrow’s 
circuits—types that will be avail- 
able for you when you need them. 
G.E. offers you close coopera- 
tion at the tube-design level . 
application help by experienced 
tube engineers... local-laboratory 
help in checking tube perform- 
. fast order 
and delivery service from G-E 
tube warehouses coast-to-coast. 


ance in your circuits. . 


Most important of all, General 
Electric has ready ...now...a 
iine of special computer tubes for 
your immediate needs. They are 


described on the next page. 





5 SPECIAL G-E TUBES FOR COMPUTERS... 
DESIGNED FOR HIGH-SPEED CIRCUITS (hers 300” / 


ALSO: 5 important reasons why these G-E computer 
tubes all do an efficient job ... reliably: 


High-perveance design. GL-6463 


Low heater power requirement. 9-pin high-capacity twin triode § tre-fest 
¥ — -pin high-capacity twin triode for extra-fas 
Balanced, sharp cut-off characteristics. computers. Especially suited to frequency- 


Cathodes specially designed for on-off dependability. divider circuits. 
Life-tested under cut-off conditions. Max cathode current, per section 
Max dissipation, per plate 
Max tube dissipation 
Grid voltage required to 
cut off plate current 


GL-6211 ~ Heater current 


9-pin medium-mu twin triode for binary-counter 
or amplifier applications. 
Max cathode current, per section 14 ma 
Max dissipation, per plate lw 
Max tube dissipation 2w 
Grid voltage required to 

cut off plate current —l0v 
Heater current 3 amp 


GL-5965 


9-pin twin triode for high-speed computer 
use as binary-counter or amplifier tube. 
Max cathode current, per section 15 ma 
Max dissipation, per plate 2.2 
Max tube dissipation 4w 
Grid voltage required to 

cut off plate current —5.5v 


GL-5915-A Heater current 45 amp 


Dual-control heptode, for use primarily as a GL-5844 
coincidence-gating tube. Medium-mu twin triode, for use as 
Max cathode current 20 ma counter or amplifier tube in moderately 

Grid voltage required to high-speed computers. 
cut off plate current —l0v i Max cathode current, per section 9 ma 
Typical plate current in gating r Max dissipation, per plate Sw 
service (‘‘on” condition) . Max tube dissipation lw 
| Grid voltage required to 

cut off plate current —l0v 
Heater current 3 amp 


Get complete information! 
Write to Tube Department, 
General Electric Company, 
Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





Manufacturers and service organizations in increas- 
ing numbers are standardizing on BUSS fuses because 

. . they know, from their own experience, that BUSS 
fuses give dependable electrical protection under all 
service conditions. 


In fuses, unfailing dependability is so necessary — 
for the fuse alone protects when there is trouble on the 
circuit. And just as important, a fuse should never give 
a “false alarm” by blowing needlessly. 


To make sure that BUSS fuses maintain their 40 year 
old reputation for highest quality, every BUSS fuse 
normally used by the Electronic Industries is tested in 
a sensitive electronic device that automatically rejects 
any fuse not correctly calibrated, properly constructed 
and right in all physical dimensions. 


Save designing time on new products. 


When designing new devices that require electrical 
protection you can save engineering time by turning to 
BUSS. Our fuse research laboratory and its staff of fuse 
engineers can help you save time and money in deter- 
mining the right fuse or fuse mounting for the job... . 
and if possible, ones already available in local whole- 
salers’ stocks. 


Makers of a complete 
line of fuses for home, 
farm, commercial elec- 
tronic and industrial 
uses. 


For More Information fe 


Mail this Coupon fuactavcat PROTECTION 


BUSSMANN Mfg. Co. (Div. McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 


Please send me bulletin SFB containing facts on BUSS 
small dimension fuses and fuse holders. 

Name.... 

Company.. 

Address.. 

CRG Gi CONG iciisvintitininniianiaicasia anny sae 
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ASK FOR BULLETIN 
ON COPPER-CLAD 
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For superior printed 
or etched circuits 


use copper-clad 


INSUROK T-725 
and T=-812 


plastic laminates 





For printed circuits, the important consideration is the 
laminate base since other characteristics are often similar. In 
buying printed circuits, therefore, it pays to insist on the best 
—INSUROK T-725 or T-812—because of their outstanding 
electrical properties which remain remarkably stable under 
repeated temperature and humidity cycling. 


Laminated INSUROK Grades T-725 and T-812 have 
made history ever since they were first introduced to the elec- 
tronics industry. Possessing a unique combination of proper- 
ties, they have been used successfully for many years in critical 
high-frequency applications. 


INSUROK T-725 and T-812 have high physical strength 
and low cold flow, and are readily punched into intricate 
shapes. Richardson also furnishes copper-clad INSUROK in 
many other grades, in addition to T-725 and T-812. 


Experienced Richardson engineers will gladly assist you 
in the selection and application of copper-clad TINSUROK ... 
write or phone your nearest Richardson sales office today. 


he RICHARDSON COMPANY 


FOUNDED 1858 
2797 Lake Street, Melrose Park, Illinois (Chicago District) 


SALES orprpices IN PRINCIPAL cities 
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NEW 
PRESTO 
SR-11 


Complete studio console tape recorder. 
Never before so much quality, operational 
ease and value at such a modest price. 
Embodies the famous PRESTO R-11 tape 
mechanism, matching amplifier — power 
supply in sturdy well-designed console cab- 
inet. Three motors for complete flexibility; 
15” and 714” per sec. speeds. 


PRESTO 
R-7 


Rugged, portable tape recorder with separate 
recording, reproduction, and erasing heads, 
Built around a sturdy, three-motor drive 
eliminating friction clutch, the RC-7 con- 
tains the same high-quality components 
found in PRESTO’S fine studio equipment. 
Heavy-duty construction throughout. 


PREST.O 
900-A 


Precision tape amplifier for portable use or 
rack mounting. Composed of individual 
record and reproduce (monitor) amplifiers 
on a common chassis; separate power sup- 

ly; three-microphone input, 250 ohm low 
level mixer; illuminated V.U. meter. Out- 
put of reproduce amplifier, 500 ohms, plus 
20 db maximum, May be used with any 
model PRESTO tape recorder, 


PRESTO A-920 


More compact than the 900-A. In carrying 
case or for rack mounting. Consists of 
microphone preamp, a reproduce preamp, 
power amplifier and power supply — all on 
a common chassis. Two small speakers 
mounted behind front panel for playback. 
Single mike input: 250 ohms. Playback 
output: 15 ohms, 10 watts, 


A tape recording mechanism of truly modern 
design in engineering and operation. Mech- 
anism includes three-head assembly, sole- 
noid operated brakes and employs the 
exclusive Capstan drive unit. Tape reels 
mounted directly on heavy-duty torque 
motors. 


PRESTO 
PB-17A 


Reliable, long-playing tape reproducing 
mechanism. Automatically reversible for 
continuous playback for background music 
in eight hour cycles. Frequency response 
uniform from 50 to 8000 eps. Tape speed: 
33,” per sec. Reels up to 14” diam. (4800’ 
of tape) with dual track. 


PRESTO 
TL-10 


Turntable-driven tape reproducer. Unique, 
low-cost unit that adapts any 16” turntable 
for reproduction of tape at 714”/sec. or 
15”/sec. with exceptional accuracy. No 
pre-amplifier required; plugs into standard 
studio speed input equipment. 


PRESTO 
CDR-200 
y CAPSTAN 
eS DRIVE UNIT 


Heart of all Presto tape recorders and re- 
producers. Motor, capstan and flywheel, 
pressure pulley and pressure pulley sole- 
noid are mounted on independent cast 
aluminum chassis. Positive, very quiet tape 
drive with minimum of parts. 


Behind every piece of tape 
equipment are these 
PRESTO “‘extras"’— 
painstaking craftsmanship, 
years of experience... 
quality control...and 
advanced production 
facilities that guarantee 
instruments of absolute 
precision and lifelong 


dependability. 


RECORDING CORPORATION 
PARAMUS, NEW JERSEY 


Export Division: | 25 Warren Street, New York 7, N. Y. 


Canadian Division: | Instantaneous Recording Service, 


42 Lombard Street, Toronto 


WORLD'S LARGEST MANUFACTURER OF 
PRECISION RECORDING EQUIPMENT 
AND DISCS 


MAIL THIS COUPON TODAY 


------—------—----—--- 


Presto Recording Corporation 
Tape Equipment Sales Div. 


Paramus, New Jersey 


Please send full information and prices on 
the following Presto tape equipment: 


(J SR-11 Tape Recorder [Fj] PB-17A Tape Recorder 
CJ R-11 Tape Transport (] TL-10 Tape Reproducer 
(J R-7 Tape Recorder [] A-920 Tape Amplifier 
(J 900-A Tape Amplifier 1] CDR-200 Capstan Drive 
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MARION COAXIAL’ MECHANISMS 
MAKE NEW AIRCRAFT INSTRUMENTS 
LIGHTER, SMALLER, MORE STABLE 
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_ oe Coaxial Mechanisms, has greater durability and performance stability than many existing in- 
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struments of much greater size and weight. Applications of the new instrument, available with 
A two, three or four elements, include ammeters, volimeters, temperature indicators and radio 


, , 
| ily navigational instruments. They meet the requirements of Army-Navy Aeronautical Design 
MACHINED | 
‘ 
i 


bie | 

rr) | ) A new AN type multi-element aircraft instrument, incorporating recently developed Marion 
| 
4 
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Standard AND10401 for 2%” dial instruments. 


BRASS h % 


Se The Coaxial Mechanism making these improvements possible represents a new Marion concept 


in the mechanical design of moving coil mechanisms. The Coaxial assembly provides a self- 


are inherent in the basic simplicity of the design. Only two fasteners hold the rigid, interlocked 


MACHINED 
SOFT IRON 
OUTER POLE 
STRUCTURE 


a shielded magnetic field of great strength, uniformity and stability. Ruggedness and stability 
| i assembly together. All critical dimensions are machined from a common center (the bearing 


axis), facilitating precise alignment of parts. 


MECHANISMS BY MARION 


id The Coaxial Mechanism typifies the way each Mecha 
' . 
EXPLODED DIAGRAM SHOWING by 1 designed to meet the part lar requirement 
HHL INTERLOCKING CONSTRUCTION ‘ ‘ 
Marion coszial mec haniam PE 1 to | 1 Y 
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Marion Electrical Instrument Company 
401 Canal Street, Manchester, New Hampshire 





*Trade Mark Patents Pending 
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CIOy tn ee Biel foe 
Yr*ie es 
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Reg. U.S. Pat. Of. - 


MANUFACTURERS OF RUGGEDIZED AND “REGULAR” METERS AND RELATED PRODUCTS 





Copyright 1954 Marion 
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. High power gain of 53db 
© UHF operation — 960-1400mc 


Bat X566 UHF klystrons have consistently obtained 
peak pulse power outputs of more than 20kw with over 
40% efficiency at 960-1400mc. Many times more power- 
ful than any other tube intended for similar operation, 
such as aircraft navigational aid Distance Measuring 
Equipment, the air-cooled X566 requires only 100 milli- 
watts driving power for a 20kw output — a power gain 
of 53db with bandwidth adequate for most pulse ap- 
plications. Of special significance is the high average 
power capability of one kilowatt, allowing the duty 
cycle to be raised to 5% with a 20kw peak output, or 
10% with 10kw output, and so on. Outstanding pulse 
capabilities of the X566 are made possible through the 
use of the Eimac modulating anode — an insulated 
anode between the cathode and drift tube section — 
permitting the klystron to be pulse modulated with 


EITEL-McCULLOUGH, INC. 


SAN BRUNO - CALIFORNIA 


X566 


20kw 
modulating anode 
pulse klystron 


low pulsing power. In Eimac high power amplifier kly- 
strons using ceramic and copper construction, the reso- 
nant cavities are completed outside the vacuum system, 
which is left free of RF tuning devices — permitting 
easy wide range tuning and uncomplicated input and 
output coupling adjustment. This simplicity of design 
and rugged construction minimize replacement costs 
as well as making the Eimac X566 suitable for mass 
production techniques. 


The X566, another Eimac high power klystron achieve- 
ment, is now available with circuit components for ex- 
perimental purposes. 


@ For additional information, contact 
our Technical Services Department. 


THE WORLD’S 
LARGEST MANUFACTURER OF 
TRANSMITTING TUBES 











Bring Industrial Applications 





to the Foreground 


Technological developments in electronic circuitry, com- 
ponents and equipment, the result of the national defense 


effort, are now being applied to industrial electronic controls. 


The use of electronic controls possesses the greatest growth 
possibilities in this fast growing electronic business. There 
are countless applications in every type of manufacturing .. . 
metal working, food processing, candy making, cosmetics, 
glass, chemical, automotive, aircraft, to mention a few that 


utilize electronic controls and new equipment. 


But the saturation point is as yet completely out of sight. 


Alert manufacturers, to insure their share of this vast mar- 
ket, are telling their product story in ELECTRONICS. 
Whether they make components or complete equipment, they 
are reaching the men who are responsible throughout industry 
for recommending and selecting electronic controls for indus- 
try. These men are the subscriber-readers of ELECTRONICS. 
In the sales pages of ELECTRONICS, manufacturers reach 
the men who control an unlimited market with ALL industry 
as its future! 


electronics ® 


330 West 42nd Street 
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Calrod Heater cast in the tip itself provides 


fast heat transfer, amazing heat recovery. 


rs H 
as 


MIDGET’S SMALL-DIAMETER TIP with Calrod* heater cast in (see 
inset) is required here for close-quarter soldering. Fourteen delicate 


i 


f 


connections are soldered easily and quickly with the General 
Electric Midget iron. Three tip sizes are available. 


Five Reasons why this Company is sold 
on the G-E Midget Soldering Iron 


A. E. FINGERHUT, PLANT SUPT., PICKER 
X-RAY CORP., SAYS: 

‘“‘We use General Electric soldering irons 
one-hundred percent. For close quarter 
soldering of electronic and x-ray com- 
ponents, we use the G-E Midget and 
we’re completely sold on it.”’ 


1. ‘*We’re saving the replacement 
costs.’’ Since switching to the G-E Midget 
five years ago, Picker X-Ray hasn’t had a 
heating element burn out. That’s because 
the Midget offers a long-life Calrod 
heater installed in the tip. 


2. ‘‘We're saving maintenance time."’ 
Because the G-E Midget is equipped with 
a durable Ironclad tip, Picker X-Ray 
operators have eliminated tip filing. As a 
result, the company saves twenty to 
thirty minutes per day per operator in 
maintenance time. A Midget iron equipped 
with an Ironclad tip will give service up to 


ten times longer than irons equipped with 
ordinary tips. 


3. ‘‘We’re realizing increased produc- 
tion.”” Weighing only as much as a pack of 
cigarettes, the G-E Midget helps boost 
Picker X-Ray’s production because oper- 
ator fatigue is reduced. 


4. ‘‘We're cutting damage costs.’’ Small 
diameter tips, '4 in., % in., in. avail 
able with the Midget enable Picker 
X-Ray operators to solder small con 
nections without burning adjacent wire 
insulation. 


5. ‘‘We're getting the right amount of 
heat.’’ Too much heat from a soldering 
iron causes varying quality in soldered 
components. Picker X-Ray finds that the 
G-E Midget produces the right amount 
of heat for soldering delicate connections. 

Picker X-Ray’s experience shows how 
you can profit by using the G-E Midget 


soldering iron for precision soldering. 
And to meet any of your soldering re- 
quirements, General Electric offers 
twenty-four different irons with ratings 
from 25 to 1250 watts. Contact your 
General Electric Sales Office today for 
more information. And for a free bulletin 
on industrial soldering irons, mail the 
coupon below. 


*Reg. trade-mark of General Electric € 


Sect. F720-139 General Electric Co., 
Schenectady 5, N. Y. 


Please send me Bulletin GEA-4519D, 
industrial Soldering Irons. 


Address 


"i 
| 
| 
| 
| 

Company | 
| 
| 

nal 


| City State 


GENERAL @@) ELECTRIC 
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semiconductor 
devices 
available 


production 


quantities 
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HIGH VOLUME PRODUCTION of silicon semiconductor 
devices enables Texas Instruments to offer you an en- 
larged line of five types of silicon transistors and two 
types of silicon junction diodes . . . all available for 
immediate delivery in production quantities! 








SILICON TRANSISTORS-produced commercially by and 
available only from Texas Instruments — are now avail- 
able with alpha (current amplification factor) to over 
0.975 and with alpha cutoff frequency to over 8 mega- 
cycles . .. stable to 150° Centigrade (302° F)! 


JUNCTION 
DIODE TYPES 





SILICON JUNCTION DIODES are also manufactured by 
Texas Instruments from grown single crystals and feature 
back currents as low as 0.001 microamp and safe opera- 
tion to 150° Centigrade! All TI semiconductor devices — 
silicon or germanium; diodes, triodes and tetrodes — are 
made with glass-to-metal hermetic seals. 


WRITE FOR LITERATURE on semiconductor 
devices in the widest range available today! 


TEXAS INSTRUMENTS 
InN CcorR POR A T E OD 
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Search Radar Magnetron Tube. Two large Carboloy 
Alnico permanent magnets supply the electron beam 
control in this Raytheon magnetron. They help reduce 
size and weight, with no decrease in performance. 


Miniature Electric Motor. Tiny, powerful Carboloy 
permanent magnet replaces wound electromagnet as 
rotor. The magnet’s self-contained power supply re- 
duces battery drain, requires less power. 


Permanent magnets provide an economical way 
to convert electrical energy to mechanical motion 


Carboloy® Alnico permanent magnets provide a 
low-cost means of simplifying design and reducing 
size in motors, radar magnetron tubes and hun- 
dreds of other products. 


In the motor above, a tiny Carboloy permanent 
magnet rotor supplies the motor action; in the 
magnetron tube, two large Carboloy permanent 
magnets provide electron beam control. Both are 
examples of permanent magnets’ inherent ability 
to convert electrical energy to mechanical motion. 
Thousands of other products utilize Carboloy 
permanent magnets’ other basic functions (see 


below) .. 


savings. 


. and realize substantial cost and design 


Permanent magnets supply a uniform source 
of stable, low-cost energy; help eliminate coils, 
wire and other operating parts. They are avail- 
able cast, or sintered where closer tolerances 
and more complex shapes are required. 

“Designing-in” permanent magnets will improve 
your product. Specially trained Carboloy Magnet 
Engineers will work with you in both design and 
application. Send coupon today, for complete 
information and technical literature. 


Basic functions of permanent magnets 


\ Eddy Current Braking 
Convert electrical energy Instrument Action 
Motor Action 

Acoustic Action 
Electron Beam Control 


to mechanical motion 


Generator Action 
Magneto Action 


to electrical energy Sound Pick-up 


Convert mechanical motion J 


CARBOLOY 


3 Convert mechanical energy } 


Control of Torque 
to thermal energy 


Snap Action 
Separation 
Holding and Lifting 


4 Mechanical Holding 


Carboloy Department of General Electric Company 
11139 E. 8 Mile Street, Detroit 32, Michigan 
1 would like the following: 


Information on permanent magnets in 


[.] Permanent Magnet Design Manual, PM-101 


PARTMENT OF GENERAL ELECTRIC COMPANY ‘ 
os ] Permanent Magnet Standard Stock Catalog, PM-100 


11139 E. 8 Mile Ave., Detroit 32, Michigan 


Nome Position 


“Carboloy” is the trademark for products of the Company 


Carboloy Department of General Electric Company 
Address 


coor oe eee 
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Protect yourself from production delays 


Ship American Airlines 


American Specializes In Fast Shipments 


To be sure parts come in on time, specify delivery by American 
Airlines Airfreight. With fast and frequent service to all twenty- AMERICAN AIRFREIGHT ALSO LEADS IN 
three leading industrial states, American has space for you at the 
right places. This means direct one-carrier service, prompt forward- 
ing and dependable on-time deliveries. 


COVERAGE — American serves more leading 
industrial centers in the United States 
than any other airline. 

CAPACITY -- American has the greatest cargo 
capacity of any airline with the right 
space at the right places. 


It means, too, that you can reduce your inventory requirements; make 
quicker engineering modifications without obsoleting huge stocks 
»f component parts. Because with suppliers o yurs away by ai ; see 
eee a ' a ave ith upplier : nly he a away by os EXPERIENCE — first with scheduled airfreight 
you can maintain production with muc h less depth in stock. Ameri- service, American has the experience to 
can Airlines, Inc., Cargo Sales Division, 100 Park Ave., N. Y. C. 17. provide expert handling. 


Sinwnes Ladrg ste AMERICAN AIRLINES 
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an i Frequency 10 cps to 220 mc 
Interval 1 usec to 100 days 


-hp- 525A 
Frequency Converter 


-hp- 525B 
Frequency Converter 


eC MUR OM LU 


measured instantly, 
automatically, directly by 
the revolutionary new... 


-hp- 526A 
Video Amplifier 


-hp- 526B 
Time Interval Unit 


-hp- 524B ELECTRONIC COUNTER 


Why buy more instrumentation than you need? The new all-pur- 
pose -/p- 524B Electronic Counter with Plug-In Units gives you 
precisely the frequency, time interval or period measuring cover 
age you want now. Later, you can add other inexpensive plug-in 
units to double or triple the usefulness of the Counter. 


Model 524B offers direct, instantaneous, automatic readings 
requiring no calculation, interpolation or complex instrument 
set-up. It has high sensitivity, high impedance, and its operation 
is so simple and dependable it can be used readily by non-technical 
personnel. Resolution is 0.1 “sec, and accuracy is 1/1,000,000 + 
1 count. Construction throughout is of highest quality compo- 
nents in a compact militarized design. 


The new Counter with Plug-In Units gives you more range, 
more convenience, smaller size and lower cost than any commer 
cial instrument combination ever offered. With this one compact 
equipment, you readily measure transmitter and crystal oscillator 
frequencies, time intervals, pulse lengths, repetition rates, fre- 
quency drift; make high accuracy ballistics time measurements 
or high resolution tachometry measurements, or use as a precision 
frequency standard giving convenience and flexibility not pro 
vided in the usual primary standard 


Data subject to change without notice. Prices f.0.b. factory 
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BASIC COUNTER 


The basic -Ap- 524B Counter unit measures frequency from 10 
cps to 10 me with accuracy of 1 count stability, reading 
direct in kc; or measures period from 0 cps to 10 ke with accuracy 
of + 0.3% reading direct in seconds, milliseconds or microsec- 
onds. Eight-place registration, short term stability 1/1,000,000, 
display time variable 0.1 to 10 seconds. $1,890.00 


COUNTER WITH PLUG-IN UNITS 


-hp- 525A Frequency Converter extends Counters range to 100 me, 
maintains accuracy, and increases Counter’s video sensitivity to 0.1 
volts through basic 10 cps to 10 me range. $225.00 

-hp- 525B Frequency Converter like 525A but extends Counter's range 
from 100 to 220 mc at 0.25 volts sensitivity. $225.00 

-hp- 526A Video Amplifier increases Counter sensitivity between 10 
cps and 10 mc to 10 millivolts for low level frequency measurement. 
$125.00 

-hp- 526B Time Interval Unit measures interval 1.0 usec to 100 days 
with accuracy of 0.1 psec 0.001%, reading direct in seconds, milli- 
seconds or microseconds. Start Stop triggering in Common or separate 
channels, through positive or negative going: waves. $150.00 (Plug- 
in units supplied in aluminum storage case). 


Request complete details today from your 
hp- Field Representative, or write direct 


HEWLETT-PACKARD COMPANY 
2998A Page Mill Road + Palo Alto, California, U.S. A. 


COMPLETE 
COVERAGE 
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AEROCOM’S 1046 H.F. TRANSMITTER 


POWER: SIABILITY — 


1000 WATTS WITH 003% STABILITY 


Rugged, versatile general purpose H. I 
transmitter—Acrocom’s 1046 packs 1000 watts 
of power and high .003°%, stability under 
normal Operating conditions (0°to + 50°C 

Excellent for point-to-point or ground-to 


air communications 


Multi-channel operation on telegraph Al, 
or telephone A} with GM-8A modulator 
new Aecrocom 1046 can be remotely controlled 
with TMC-R at control position and uses only 
one pair of telephone lines. In A3 operation, 
the local dial control panel is located in 


modulator cabinet 


Transmitter cabinet has 8%4 inch panel 
space available for cither local dial control 


pancl or frequency shift keyer 


Model 1046 operates on 4 crystal-controlled 
frequencies (plus 2 closely spaced frequen- 
cies) in the band 2.0—24 Mes. Operates on 
one frequency at a time; channeling time 
2 seconds. Operates into either balanced or 
unbalanced loads. Operates in ambient -35° 
to+50° C. Power supply: nominal 220 volts, 
50-60 cycles, single phase. 


Complete technical data on request 


3090 S.W. 37th AVENUE MIAMI33, FLORIDA 
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first in its power 
range .. designed 
specifically for 
audio service 


The Tung-Sol 6550 is a brand new and direct approach to the 
high power design requirements of high fidelity audio amplifiers. 
For outputs up to 100 watts, two 6550's in push-pull will provide 
the same power now attained in most existing designs by the 
use of four or more tubes. In addition to greater audio output, 
use of the new 6550 results in simplified electrical balance, re- 
duced maintenance and lower cost. The Tung-Sol 6550 is not 
directly interchangeable with the 616, 5881 or KT66 class of 
tubes. With proper circuitry, however, the 6550 will provide 
full power output with approximately the same grid voltage 
drive as the smaller tubes. The 6550 is produced under labora- 
tory conditions with exhaustive quality control to assure premium 
performance and long life. 


Rugged Construction — The advanced design features which 
have made the Tung-Sol 5881 so extremely reliable are em- 
bodied in the 6550. 


1 Gloss button stem construction is strong and compact and 
provides a rugged support for the tube structure. 


Micanol wafer and metal shell base provides full lifetime 
electrical insulation and greater mechanical strength. 


3 Cathode materials of exceptional stability give more uni- 

form emission with greater life expectancy. Cathode is not 

poisoned by inactivity during standby periods. 

4 Maximum control of grid emission achieved by gold plating 

and carbonizing. 

5 Triple gettering promotes long, gas-free life. Getters are 
confined by a spray shield to prevent mica contamination. 

6 Life tests are made under severe overload conditions to 
assure adequate safety factor. 


HIGH POWER CAPABILITIES (Up to 100 watts output in 
pairs) LOW DISTORTION OUTPUT * EXTREMELY 
UNIFORM CHARACTERISTICS * LONG LIFE 


MECHANICAL DATA 


Coated Unipotential Cathode 
Outline Drawing Bulb—Short St-16 
Base Large Wafer Octal 8-Pin Mical with Metal Sleeve B8-86 
Maximum Diameter 2/0" 
Maximum Overall Length 4y,” 
Maximum Seated Height 4%" 
Pin Connections Retma Basing 7S 
Pin 1—Base Shell Pin 5—Grid No. 1 
Pin 2—Heater Pin 7—Heater 
Pin 3—Plate Pin 8—Cathode and 
Pin 4—Grid No. 2 Grid No. 3 
Mounting Position Any 


ELECTRICAL DATA 


(INTERPRETED ACCORDING TO RETMA DESIGN CENTER SYSTEM) 


DIRECT INTERELECTRODE CAPACITANCES — No Shield 
Grid #1 to Plate 0.85 
Input 14.0 
Output 12.0 


RATINGS 


Heater Voltage (AC or DC) 6.3 £10% 
Maximum DC Plate Voltage 600 
Maximum Plate Voltage (Triode Connection) 450 
Maximum Plate Dissipation (Triode Connection) 40 
Maximum DC Grid #2 Voltage 400 
Maximum Grid #1 Voltage —300 to 0 
Maximum Plate Dissipation 35 
Maximum Grid #2 Dissipation 6.0 
Maximum DC Cathode Current 175 MA, 
Maximum Heater-Cathode Voltage 
Heater Positive (Peak) (DC not to exceed 100V) -+-200 VOLTS 
Heater Negative (Peak or DC) ~-300 VOLTS 
Maximum Grid #1 Circuit Resistance (Fixed Bias) 50 KILOHMS 
Maximum Grid #1 Circuit Resistance (Seif Bias) 250 KILOHMS 
Maximum Bulb Temperature 250 °C 


HEATER CHARACTERISTICS 
Heater Voltage 6.3 VOLTS 
Heater Current 1.8 AMP, 


TUNG-SOL 


ELECTRON TUBES 
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GOODMANS KER 


The flight characteristics of a newly designed aeroplane are the subject applications of Goodmans 
of lengthy calculations before the first prototype is built. Whilst the Shakers 
mathematical calculations are themselves accurate, they are based, as 
in all design work, on several assumptions which have to be verified The range includes models from 
by a series of pre-flight tests. the 8/600 shown, developing a force 
One of these essential investigations is the Ground Resonance test, of +300 lb. to the midget model, 
the purpose of which is to determine the various complex modes of with a force of +2 lb., for optical 
vibration of the airframe structure. The frequency of the mode and cell research and hairspring torque 
the dynamic response at remote parts of the aircraft must be accurately 
determined, The information obtained together with the aerodynamic 
derivatives is used in predicting the critical ‘flutter’ speed of the air- 
craft. The illustration shows one of the two Goodmans Model 
8/600 Shakers which were used to excite the Handley Page 
‘Victor’ for this very important test. 


testing, etc. 


For wide frequency range vibration testing and dynamic 
response investigations, Goodmans Shakers are an obvious 
choice. These units require no field excitation and provide a 
faithful reproduction of the input wave form. Industrial 
applications of controlled vibration are continually increas- 
ing; maybe it can serve you—in which case our unique ex- 
perience is at your service. 


ccesonsccenetvone MAAIL THIS COUPON occcesocsecocne 


TO GOODMANS INDUSTRIES LIMITED 
AXIOM WORKS, WEMBLEY, MIDDX., ENGLAND 
Please mail me your catalogue and technical data sheets in connection 


with your PERMANENT MAGNET Shokers 


NAME 


GOODMANS INDUSTRIES LTD. 


AXIOM WORKS ¢ WEMBLEY ¢ MIDDX ¢ ENGLAND 
Cables: GOODAXIOM WEMBLEY, MIDDX. 


COMPANY 


CITY STATE .E/U 
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THIS IS IT! 


This is the actual size 
of the newest, small- 
est Blue Jacket — 
ready now to help 
solve your produc- 
tion problems! 


NEW... a 3-watt 


miniaturized axial-lead wire-wodund resistor 


This power-type wire wound axial-lead Blue Jacket is hardly 


larger than a match head but it performs like a giant! It's a 

rugged vitreous-enamel coated job— 7 
‘ . SPRAGUE WATTAGE DIMENSIONS MAXIMUM 
and like the entire Blue Jacket family, — fypg WO, RATING | finches) D RESISTANCE 
it is built to withstand severest humid- 

ity performance requirements. 1516 he 6,000 9 


Blue Jackets are ideal for dip-sol- 27 %, 30,0000 
dered sub-assemblies ... for point-to- ae ie a eee 
point wiring... for terminal board 
mounting and processed wiring boards. They're low in cost, rare ‘ame 
eliminate extra hardware, save time and labor in mounting! ne ae ee 

Axial-lead Blue Jackets in 3, 5 and 10 watt ratings are 


available without delay in any quantity you require. * *® 


¢ ——— lll 


p R l ; WRITE FOR ENGINEERING BULLETIN NO. 111B 


SPRAGUE ELECTRIC COMPANY 35 MARSHALL ST. NORTH ADAMS, MASS. 
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"“Trarric Cop’ 


for short high-speed runs 


ded Evidence 


ris Everyone Can Count on 
that— 


——VEEDER-ROOT 


This new small Predetermining Ratchet Counter is 
set for any run up to 1,000 counts, pieces or other 
units by the three knurled setting knobs. Then it 
subtracts to zero, and at that point actuates a con- 
tact to light a light, ring a bell or stop the machine. 
Compact and easy to reset, this counter makes an 
attractive new selling feature when built into a ma- 


Ad 


chine as a standard integral part. And it’s just one 
of scores of standard and special Veeder-Root 
Counters for every mechanical and electrical appli- 
cation in any field from atomics to automation. 
What would you like to count? Let Veeder-Root 
figure out how to do it. Write: 


Chicago 6, lll. » New York 19, N. Y. + Greenville, S. C. 
VEEDER-ROOT INCORPORATED Montreal 2, Canada . Dundee, Scotland 


HARTFORD 2. CONNECTICUT Offices and Agents in Principal Cities 
® “The Name that Counts” 


Want more information? Use post card on last page. 
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| HIGH QUALITY AT LOW COST 


__ Potter & Brumfield’s 


New KA - AB - GA Relays 


j 
GENERAL PURPOSE SERIES KA 


Designed for current or voltage actuation. Small overall size, high capacity 
and many contact combinations make KA series universal in app'ication. 


Contact capacity up to 10 amperes 

Contact arrangements up to 3 form C (3PDT) 

Winding to 18000 ohms, 14 to 230V AC or 110V pc 

Maximum sensitivity 10 MA 

Available open or hermetically sealed 

Meets U. L. insulation requirements (Min. '/g” through oir, '/4” over surface) 
Dimensions open relay | “1%” x 10” high 


APPLIANCE SERIES AB 


The AB relay is primarily designed for appliance applications 

to eliminate noisy and troublesome clapper or solenoid type contactors 
One piece reinforced molded phenolic base 

No contact bounce capacity up to 20 amps 

Meets underwriter's creepage specifications 

Coils available to 230V AC or 110V DC 

Clip on solderless or screw terminals 

Dimensions 1%” x 2% ” 1%" high mounting single 8-32 screw 


MULTIPLE LEAF SERIES GA 


The GA series permits a wide range of contact combinations for multiple 
circuit switching of power loads. 

Contact arrangements up to 4 form C (4PDT) 

Contacts of various materials up to 10 ampere rating 

Patented unique variable magnetic gap structure 

Available with four different types of mounting arrangements 
Dimensions 1” x 1's” x 1%” high 


SAMPLES AVAILABLE FOR IMMEDIATE SHIPMENT . . - QUOTATIONS ON REQUEST 


POTTER & BRUMFIELD / 


PRINCETON i N 1 ANA 


Subsidiary of ) New York, N. Y. 


EXPORT: 13 East 40th Street, New York, New York 
Sales Offices in Principal u. S$. and Canadian Cities 





Potter &@ Brumfield 


Standard Relays 


offer you many advantages 


The extensive line of Potter & Brumfield Standard Relays will 2 Lower Cost—These relays are already tooled. They 
meet the circuit requirements of a wide variety of applica- 
tions. Wherever a P & B standard or slightly modified ver- 
sion can be used to solve your problem you gain these im- 


are manufactured in production quantities. You gain 
substantial advantages in costs. 


portant advantages. Fast Delivery—Orders for standard relays can be 
filled from stock or with a minimum delay. 

1 Proven Design—P & B Standard Relays are the 
result of more than 20 years experience in relay 
design and have been completely proven under all 


kinds of operating conditions. You are assured of 


Sold through Distributors—Popular types avail- 
able through P & B franchised Electronic Parts Dis- 
tributors located in all principal cities. 


long, trouble-free, dependable performance. 


POWER RELAYS two 


series—heavy and medium 
duty. For across the line 
power circuits, high current or 
high voltage switching. From 
SPST to 3PDT. 


GENERAL PURPOSE 
RELAYS For applications 


where space and weight are 
important, Withstand high 
shock and vibration. From 
SPST to 3PDT 


MULTIPLE CONTACT 
RELAYS Longer coil gives 


power to actuate additional 
contacts and maintain 15 
grams pressure. From SPST 
to 4PDT 


MULTIPLE LEAF 
RELAYS For temperature, 


indicating or protective cir- 
cuits. Heavy, tin-coated phos- 
phor bronze contact springs, 
From SPST to 4PDT. 


LATCHING RELAYS com. 


pact—high utility switching. 
Coils operate on AC or DC. 
Voltage or current. From SP- 
ST to 4POT. 


~ 
ws 
es 


ALL P & B STANDARD RELAYS CAN BE SUPPLIED WITH DUST COVERS OR HERMETICALLY SEALED CANS WITH EITHER SOLDER OR PLUG-IN HEADERS 


Write home office in Princeton or phone your local 


PLATE CIRCUIT 
RELAYS Actuate on a few 


milliwatts. Easy to adjust. 
Small—rugged—low in cost. 
From SPST to DPDT. 


IMPULSE RELAYS auto. 


matic stop prevents backlash 
or overtravel. Precise switch- 
ing regardless of operating 
speed. DPDT or 4PDT. 


TELEPHONE RELAYS 


Four series meet practically 
all telephone type relay re- 
quirements. Short armature 
movement, long armature 
arm. Many contact combina- 
tions. 


MOTOR STARTING 


RELAYS Voltage controlled 
to insure throwout of starting 
winding when motor reaches 
rated speed. Fast acting 
double breok. 


HEAVY-DUTY SHOCK- 
PROOF RELAYS can be 


mounted in any position. Par- 
ticularly resistant to vibration 
and shock. From SPST to 
OPDT. 


SUPER SENSITIVE 

RELAYS Operate on less 
than 10 MW. Dual coils, 1OG 
vibration resistance. Wide 
versatility. One Form C-SPDT. 


400 CYCLE AC RELAYS 


15 gram or higher contact 
pressure. Withstand better 
than 10G shock. Heavy cast 
mounting foot. One form A to 
2 form C. 


SUPER MIDGET RELAYS 


Tiny and rugged—plug in— 
one form C. High degree of 
resistance to vibration and 
shock. 


SUBMINIATURE 
SENSITIVE RELAYS 


Standard 7 pin plug-in. Rug- 
gedized for vibration and 
shock. Operating power 


. 25MW. Contact load 2 amps. 


MINIATURE DC 
POWER CONTACTOR 


High current contact capacity 
and rugged construction. Con- 
tact pressure approx. 250 
grams. SPST-NO-DM. 


POTTER & BRUMFIELD 


PRINCETON i'n oODtA WN A 
“New York, N. Y. 


P & B Sales Office for new Engineering Guide describ- 
ing our wide line of basic relay structures, housings 
and enclosures. Samples, recommendations and quo- 
tations promptly furnished on special applications. 
P & B Standard Relays available at 
your local Electronics Parts Distributor 


Subsidiary of 


LITHO IN U.S. A. 
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- Keder 


introduces the FIRST instrument for 


PLOTTING IMPEDANCE 


instantaneously! 


Eliminates complex, time-consuming calculations... 


all measurements read from interchangeable charts 


The Z-g Diagraph, by Rhode and Schwarz—one of West Germany’s 
leading instrument makers—is probably the most unusual device ever 
developed for fast, high-accuracy impedance and admittance measure- 
ments. 

The Diagraph indicates results directly on a Smith, or similar, 
chart. It can obtain an entire broad-band characteristic in a few min- 
utes... present it visually .. . without tedious calculating. 

Separate, quickly-interchangeable charts permit measuring of re- 
flection coefficient, resistance and reactance (Smith Chart), or magni- 
tude and phase angle of an unknown impedance, Either can be used 
without recalibration or change in test set-up. 

The transmission characteristic of a four-terminal network, such 
as a filter or attenuator, can also be read directly. The latter feature 
permits the Diagraph to be used for measuring the phase angle between 
two voltages of unequal amplitude but of the same frequency. 

For further information on the performance and versatility of the 
Z-g Diagraph, mail the coupon to Federal’s Instrument Division. 

@ 


oud Federal wx 
Telephone and Radio Company 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
INSTRUMENT DIVISION 
100 KINGSLAND ROAD, CLIFTON, N. J. 


«RUM 
S2NISIO,YD 


caas, V 


SPECIFICATIONS: 
Frequency Range: Type ZDU . . . 30 to 300 mc.; 
Type ZDD . . . 300 to 2400 me. 

Characteristic Impedance: 50 ohms. 


Measuring Range: Impedance . . . 1 to 2500 ohms; 
Phase .. . 0 to 360°; Attenuation . . . 0 to 30 db. 


Accuracy: Amplitude ... +3%; Phase... *1.5°. 
Terminals: Type N. 


Power Supply: 115 volts (or 220 volts), 50 to 60 
cycles. 


Weight: 135 Ibs. 
Price: $5,950 net, FOB, Clifton, N. J. 


Dept. S-113 
Federal Telephone and Radio Company 


Instrument Division, Clifton, N. J. 
©) Please send further information on the Z-g Diagraph. 
[] Please send the latest catalog of Federal Test Equipment. 


Name. Position 


Company 
Address. 


City. Zone__. State 


Want more information? Use post card on last page 





What do you need in an oscilloscope now? 


Is it here in one of these oscilloscope and plug-in 
combinations? What will you need tomorrow — 
next month—next year? Isn't it likely that you'll 
find it here, also? 


TYPE 531 


plug-in units. 


TYPE 535 —same characteristics—plus delayed 
sweeps. | jsec to 0.1 sec calibrated delay in 12 
ranges, incremental accuracy within 0.2% of full 
scale. Conventional or triggered operation. $1300 
plus price of desired plug-in units. 


$995 plus price of desired 


Prices f.0.b, Portland (Beaverton), Oregon 


Your Tektronix Field Engineer or Representative will 
gladly arrange a demonstration at your convenience 
...call him today. 


What about future needs? 


Tektronix is working on that, too! New plug-in 
units now in development will help you accom- 
plish even more with a single oscilloscope—and 
help you keep that oscilloscope working for you 


far longer. 


You'll have the best today... and for a long 
time to come... with a Tektronix Type 531 or 


Type 535 Oscilloscope. 


Tektronix Model 531 and 535 
OSCILLOSCOPE CHARACTERISTICS 


Advanced Cathode-Ray Tube 
Entirely new Tektronix crt pro- 
vides full 6cm x 10cm undistorted 
viewing area... 50% more verti- 
cal deflection than previous high- 
voltage tubes. 10kv accelerating 
potential permits single-sweep 
photography at the fastest sweep 
speed 


Wide Range of Triggered 
Sweeps 

0.02 psec/cm to 12 sec/cm, con- 
tinuously variable. 24 calibrated 
sweeps from 0.1 psec/cm to 
5 sec/cm, accurate within 3%. 
Accurate 5-x magnification. 
Wide-band Output 
Amplifier 

DC-coupled amplifier designed 
for use with all Type 53-series 
Plug-in Units. 


Balanced Delay Network 
0.25 psec signal delay in vertical 
amplifier. 

Sensitive Horizontal 
Amplifier 

0.2 v/cm to 20 v/cm sensitivity. 


Versatile Triggering 

Internal or external, with ampli- 
tude level selection or automatic 
triggering. 

Square-Wave Amplitude 
Calibrator 

0.2 mv to 100v in 18 steps, accu- 
rate within 3%. 

DC-Coupled Unblanking 
CRT Beam Position 
Indicators 


Electronic Power-Supply 
Regulation 


| TYPE 53A— 0c to 10 me, 
0.035 psec risetime; 0.05 
v/em to 50 v/cm, 
calibrated 


TYPE 53B —same as Type 
53A with additional cali- 
brated ac-sensitivity to 5 
OT Mie Ss oleh sx gee 


PLUG-IN UNITS 


TYPE 53C — duol-trace unit. 
Two identical amplifier chan- 
nels, de to 8.5 me, 0.05 v/em 
to 50 v/em. Electronic switching 
triggered by oscilloscope sweep 
... Or free running at about 


TYPE 53D — pitterential input, high 
gain. DC to 350 ke at 1 mv/cm—pass- 
band increasing to 2 mc at 50 mv/cm. 
Full range 1 mv/em to 125 v/cm, $145 


Tektronix, Inc. 


P. O. BOX 831A, PORTLAND 7, OREGON 
CYpress 2-2611 + Cable: TEKTRONIX 


New booklet describing phase- 
angle measurements with the 
Type 535 and Type 53C now 
available. Write for free copy. 


Want more information? Use post card on last page 
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How would you handle this electrical parts problem? 


Combination starter, contain- 
ing parts molded of Mon- 
santo’s Resinox 3700 
thermosetting material, man- 
ufactured by Arrow-Hart 
& Hegeman Electrical Co. 


Arrow-Hart 
solved it with 
new 


RESINOX 3700 


Arrow-Hart & Hegeman Electrical Company of Hartford, Conn. 
needed a strong, stable, electrical-grade material with high arc- 
resistance for important parts of their combination starter shown 
here. They specified Monsanto’s new thermosetting molding powder, 
Résinox 3700. Result: Complete satisfaction! 


Resinox 3700 is the ideal all-around material for magneto ignition, 
motor control and electronic circuits, and other electrical applications. 


it combines high arc-resistance with outstanding dimensional stability. Eliminates 
undesirable after-shrinkage. 


It has excellent moldability and relatively good impact resistance, plus good transfer 
molding properties. 


It offers superior heat resistance. 


MONSANTO 


SERVING INDUSTRY. . 
WHICH SERVES MANKIND 


Perhaps Resinox 3700 is exactly what you need to solve an electrical 


equipment problem. Write today for full information! 
Resinox: Reg. U. 8. Pat. Off 


a & * * co & b * ” e e a & * + s 


MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2507, Springfield 2, Mass. 
Please send me complete information on Monsanto's new Resinox 3700 arc-resistant 
material 


Name & Title 


Company 





Address 


City, Zone, State 
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‘Presenting THE NEW 5-AMPERE 
SUB-MINIATURE 


6-Pole, Double Throw 


GUARDIAN 
Series 2005 RELAY 


Hermetically Sealed 


Xk It's here —a truly great achievement in sub-miniature : ‘ 

control engineering and hermetic sealing —the new Guardian Guardian Series 2005 Relay 
Series 2005 Relay. And here are the features that design en- fe— 1218°-—+ 
gineers evaluate so highly: (A) de-gassed construction mate- . 

rials prevent contact contamination; (B) extremely high 

contact pressure in both energized and de-energized positions 

insures reliable operation at both low and maximum current 

ratings; (C) internal wiring, limited to two connections from 

coil terminals to header pins, virtually eliminates breakage j 
of leads. It’s easy to see—this new Guardian Series 2005 - 
hermetically sealed sub-miniature relay can equip your prod- a 
uct to prevent rejects and reduce service calls. Prompt quo- oe ; 


| 
156" R./ [781 


tations gladly given upon request. ae a 


CHARACTERISTICS: 


®@ Unit meets all requirements of Military Specifications MIL-R-5757-B, 
Class A and MIL-R-6106-A, Class A. 


Laine MPa 
(4) MTG. HOLES .144” DIA. 
cs 


Built to withstand 100 G shock. Vibration resistance is 10 G 
minimum from 75 to 2000 cycles per second in all mounting planes. 


All contacts rated at 5 Amperes, 24 to 30 Volt, Direct Current, 
resistive load. Nominal coil voltage is 24 to 30 Volts. Unit operates 
satisfactorily on as low as 16 volts at 25° C., ambient temperature. 


® Fine silver contact materials insure extremely low contact resistance. 


® Class B relays, per Military Specification MIL-R-5757-B and as in 7 ; 
other specifications, such as MIL-R-6106-A, also available upon _ 1.187%. 
request. SQUARE 


Write FOR SPECIFIC ENGINEERING RECOMMENDATIONS FOR YOUR APPLICATIONS. 


GUARDIAN @ELECTRIC 


1625-P W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN INDUSTRY 


Want more information? Use post card on last page. 
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for complete information regarding component type 
Tuning Fork Resonators, o: variously pack- 
aged Tuning Fork Frequency Standards. 


Philamon Laboratories Inc. 


5717 -THIRD AVENUE B&ROOKLYN 20. NEW YORK AR Aare 





Oy 
Providing uneq I 
around windows, the 
and the same efficient @mie 
ments in this famous line these 
make the 901 group the m is ‘con 
precision portables available. Comipigte sper 
tions and prices available in bulletin form, @uamn 
the WESTON representative in your vicini 
WESTON Electrical Instrument Corporation, 614 
Frelinghuysen Avenue, Newark 5, New Jersey. 


lue to wrap- 


iT Se 
y 

Bot 
ro 

F 2 


Want more information? Use post card on last page 


to this comprehensive line of 


MODERN PRECISION PORTABLES 


WESTON 901 LINE 
D-C 

© Voltmeters 

© Volt-Ammeters 

© Ammeters 


® Milliammeters 


A-C 

© Voltmeters 

© 8 Range Voltmeters#* 

© Ammeters 

© 7 Range Ammeters * 

® Milliammeters 


A-C and D-C th 
single-phase Wattmeters* . A al 


a i , 


WESTON 
Suittumenl 
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Automation is a sought-for goal today —but, for the electrical and electronic manufacturer, 
hand wiring and assembly are the stumbling blocks in its achievement. But now a bright 
entrant in the field, printed circuitry, overcomes this obstacle—and provides other equally 
great gains in addition! 

Complicated manual wiring is replaced by a pattern of conductors, coils, resistors, and 
other components “‘printed”’ on a sheet of laminated plastic. Low in cost, uniform in per 
formance, and free of wiring “‘bugs,’”’ such assemblies are speedily mass-produced. Labor 
costs are drastically cut two ways—far fewer personnel are needed, and lesser-skilled 
workers can easily assemble (and service) complex devices with less chance of error. Since 
exact wiring duplication is achieved, inspection is greatly simplified. Assemblies grow small 
in size, overhead is reduced, less floor space is needed . . . the whole problem takes a big 
“easy-does-it”’ step toward complete automation. 

National Vulcanized Fibre Co. is a pace-setter in the development of foil-clad laminates 
the basic materials for most printed circuitry. Copper-Clad Phenolite—by National 
is recognized as the standard by fabricators everywhere. For Phenolite is a high-quality 
base laminate that can be engineered to fit your conditions. It has the high insulation 
resistance, low electrical loss, and low moisture absorption required in the right base 
material for printed circuits. It is light in weight, easily punched and worked, and with- 

stands effects of the various circuit-printing processes. 

No matter which method you use to produce printed circuits, Phenolite clad laminates 
are the ideal base materials. Whether clad with metal foils, or non-metallic materials 
(such as rubber, vulcanized fibre, etc.) there is a Phenolite laminate for your particular job 

Ask any of our district offices or Wilmington headquarters for details. 


HERE’S HELP FOR YOU-—~our new, fact-filled, 12-page bulletin eniitled 
"*Mechanize Your Wiring With Copper-Clad Phenolite.’’ Contains full 
information and application data on Copper-Clad Phenolite and other 
metal and non-metal clads. Write for it today! Address Dept. AF-12. 


Also manufacturers of Vulcanized Fibre, 7" oO 
Vul-Cot Waste Baskets, Peerless Insulation, & IY x NWA EZ, 


VULCANIZED FIBRE CO. 


WILMINGTON 99, DELAWARE 


Materials Handling Equipment and Textile Bobbins / 
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FREQUENCY 
STANDARDS 


DESIGNED AS A 


The Type 2001-2 series provides frequencies from 
30 to 30,000 cycles with an accuracy of .001% (at 


WHICH WILL MEET YOUR 


room temperatures) in units suitable for integration S U STOM N E E D S 


with instruments of your own design — or for panel FROM A COMBINATION OF 


si PSA with your own power sources — or for STOC K U N IT S 
e 


nN 
COMBAT” 


" porurr® 


TYPICAL COMBINATIONS 


2001-2 2001-2 + M 


2001-2 + L 2001-2 + M+ P 

2001-2 -+L+P 2001-2+L+P+R 
2001-2 + H 2001-2+ H+P+R 
2001-2+H+P 2001-2+M+P+R 


na: 7 xt RD v 
ce ANDM 
EN 

grtov 


m— ACCESSORY UNITS 


“ae UNIT. 
DIVIDER, (MULTI- VIBRATOR TYPE) % 
Provides frequencies from 30 to 200, 
controlled by the 2001-2 unit. r 
Output, approx. 5V. Approx. sine wave. 
“D" UNIT. . 
DIVIDER, (COUNTER TYPE) 


Provides 40 to 200 cycles controlled 
by the 2001-2 unit. (fail safe) 


TYPE "2001-2" 

FREQUENCY STANDARD 
Frequencies, 200 to 3,000 cycles. Out- 
put, approximate sine wave at 5 volts. 


"M" UNIT 
AMPLIFIER 
Provides 2 watts at 6 and 110 volts. 


“P" UNIT 

POWER SUPPLY 

Provides power for combinations of 
units illustrated, if other sources are in- 
convenient or not available. 


“H" UNIT "R" UNIT 

MULTIPLIER PANEL MOUNTING 

Provides frequencies from 3,000 to Accommodates up to three 
30,000 cycles, controlled by the 2001-2 units. Standard size is 834 inches 
unit. Output, approximately 5 volts. high, 19 inches long. 


For details, please request our “Type 2001-2” Booklet. 


American Time Products, Inc. 


580 Fifth Avenue 


New York 36,N. Y. 


OPERATING UNDER PATENTS OF WESTERN ELECTRIC COMPANY 


Want more information? Use post card on last page 
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GOLD BONDED 
SUBMINIATURE 
GLASS DIODES 


designed for specific applications 


HIGH INVERSE VOLTAGE TYPES 
The 1N55B with a 150 volt rating, and the 
T5G with a 100 volt rating are particularly 
suitable for circuits where high voltages are 
encountered. 


HIGH TEMPERATURE TYPES 
The T18G and 1N198 diodes are rated, 
specified, and 100% tested for operation at 
75°C. They are specifically intended for use 
where high inverse resistance and reliable 
performance is required at elevated ambient 
temperatures. 


HIGH CONDUCTANCE TYPES 
For applications requiring high forward 
conductance, types such as the T7G and 
T25G with over 200 ma at + 1 volt provide 
improved circuit performance. 


HIGH RESISTANCE TYPES 
The T8G and T9G offer several megohms 
inverse resistance and are ideal for critical 
circuits requiring a minimum of diode 
loading. 


COMPUTER TYPES 
Specified for recovery time, the T16G, 
T17G, 1N191, and 1N192 are suited for 
critical pulse circuitry. Types T7G, T6G, 
and T25G have been designed especially for 
fast core switching. 


JAN TYPES 
The 1N126, 1N127, 1N128, and 1N198 are 


designed and tested to meet all requirements 


of MIL-E-1B. Send for 


Bulletin TE1319. 


Trangitron electronic corporation 


melrose 76, massachusetts 


ii) I 


Power Transistors Transistors Germanium Diodes Silicon Diodes Quads 
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SYNCHRO SERVO MOTOR ile) e A.) 


Ketay offers a complete range of sizes and types of rotating components . . . synchros, servo motors, and 
resolvers. Specifications for 116 of them are contained in an illustrated brochure, available upon request. 


Ketay leadership is the result of sound, imaginative engineering. From the 
design of a specialized component to the fabrication of complete systems, 
Ketay engineers create the “standards of tomorrow’. 


. .. leader in the development and manufacture of 
Synchros, Servo Motors, Resolvers, Amplifiers, Airborne 
instruments, and Automatic Controls. 

Ketay leadership is the result of a combination of research, 
experience, and outstanding manufacturing facilities. 
Some of these facilities are pictured here. 

Ketay has produced many firsts in automatic controls. 

For example, in Synchros, Ketay was first to produce 
miniaturized Synchros so remarkable for their high 
accuracy and unmatched reliability. Ketay was first to 
produce high temperature and corrosion resistant Synchros. 


Today, Ketay produces literally hundreds of different 


Executive Offices 


; y, 555 Broadway, N. Y. 12, 
ws ~ mee hd N. Y. 
Costs, quality, and stringent delivery schedules, are best controlled when criti- eC Pacific Division: 
cal manufacturing is done “on the premises” . . . under close supervision. ‘ ; 
Ketay plants are fully equipped with modern machines and equipment. This Instrument Corporation 12833 Simms Avenue, 


Heald Borematic Department is but one of many such divisions at Ketay. Hawthorne, Calif. 


MAGNETIC AMPLIFIER RESOLVER AMPLIFIER ELECTRO-MECHANICAL ASSEMBLY 


Components for complete systems including gear trains and amplifiers of conventional and miniaturized types 
are available to meet the most demanding of design requirements. 


Want more information? Use post card on last page. December, 1954 — ELECTRONICS 
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Electronic control devices are among the many instruments Ketay manufactures for aircraft, missiles, marine, 
ordnance, and civilian application: Special designs to meet the limitations of space and operating conditions. 


Inspection of all parts, sub-assemblies, as well as completed instruments, is a 
fetish at Ketay. For instance, all bearings are inspected with specially devel- 
oped equipment in air conditioned work space. This is just one of the many 
techniques that assure maximum performance when Ketay units are specified. 


\ 
electro-mechanical devices some of which are illustrated on 
these pages. Currently, original Ketay developments are 
providing instrument performance far above present 
standards—many of which were set by earlier 
Ketay developments. 


Ketay successfully applies its production facilities and 


experienced research personnel to specific problems for 
the leaders in automatic control. 


Your interest will be well served by 
learning fully of the products and 
services you may obtain from Ketay. 


Electronic Instrument Division 
New York Division 


Kinetex Instrument Division ic Precision of manufacture is vital in every Ketay unit. To assure continuing re- 


ae liability for its products, Ketay employs the very latest faciliti d techni 
to ility for its p j y employ very latest facilities and techniques. 
Research & Development Division Typical is this “gear room” where modern gear cutting machinery produces 
gears to the finest of tolerances. 


TACHOMETER’ GENERATOR PANCAKE SYNCHRO GYRO PICKOFF SYNCHRO OVERLOAD TRANSFORMER 


Many specialized units have been designed by Ketay engineers and are in quantity production. Custom engi- 
neered units for specific application are also available. 
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ved 
exposure meters 
too, 


CRUCIBLE PERMANENT MAGNETS 


afford maximum energy... 
minimum size 


It’s a fact, Crucible alnico magnets have a consistently higher energ 
product ... which means more energy from a smaller magnet. 

That’s why, ever since alnico alloys were developed, Crucible has been 
producing them for leading manufacturers of voltmeters, watt-hour meters, 
exposure meters and magnet-equipped devices of all kinds. 

Our twenty-years of magnet experience is backed by over a half-century 
of fine specialty steelmaking. You'll find that whenever you have a magnet 


application it will pay you to call Crucible. 


first name in special purpose steels 


5A. years of| Fine] steolmaking  ALNICO PERMANENT MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES. OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS © REX HIGH SPEED * TOOL * ALLOY * MACHINERY © SPECIAL PURPOSE STEELS 
Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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e@ Instantaneous Correction 
e Excellent Regulation and Stabilization 
@ Minimum Waveform Distortion 


e Wide Input Range 


STABILINE Type IE5101R. Rated 95-135 Volts, 60 cycles 


@ Adjustable Output Voltage input; 115 volts, 1.0 KVA output. 


e Insensitivity to Frequency Changes 
The circuit diagram shows how the error detector, the 
amplifier and power control circuit are combined in a 
STABILINE Type IE to deliver stabilized and regulated a-c voltage. 


You will find a combination of circuit simplicity and mechanical ruggedness in 
STABILINE Automatic Voltage Regulators Type IE. Send us the details of your specific 
requirements or use the coupon below. Numerous models are 
offered in capacities from 0.25 to 5.0 KVA. 
Visit Superior Electric's 


Mobile Display when 
it visits your area. 


| 
- 


THE SUPERIOR ELECTRIC CO. 
212 Clarke Ave., Bristol, Conn. 


Please send Bulletin S351 on sTABILINE 
Automatic Voltage Regulators. 


Position 


Company Nome 


212 Clarke Ave., Bristol, Conn. 
Manufacturers of: Powerstal Variable Transformers * Stabiline Automatic 
Voltege Regulators * Voltbox A-C Power Supplies + Powerstal Light Dimming City 
Equipment + Varicell D-C Power Supplies * Superior 5- Way Binding Posts 


Company Address 


i enki Mn omen el tt als ches ei deca es da ite neal amined Asani 
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SN SUL 
SESE AA ES 


by Iron Fireman 


EXCEED MILITARY SPECS! 


At last! A sensitive relay which not only meets but actually 


exceeds the stiff requirements of military use. For example... 


O0-—500cps at 10g’s 


Ability to perform dependably under severe vibration 


conditions is an outstanding characteristic of this relay. 


-55 C to : 110 C Model No. MSR-300 


(actual size 1}3"’ high, 1'’ wide) 

Reliable operation is achieved under widely varying let ad 
; his small current-sensitive 

DPDT relay operates positively 
ame where very little power is avail- 
Quarter-million cycles able, such as in vacuum tube cir- 


cuits. Available in models with 


changes in ambient temperatures. 


The life of this relay has consistantly been demonstrated : a 
E coil resistance ranging from 150 


to be in excess of 250,000 cycles of operation. ohms to 11,000 ohms, it is espec- 


ially designed for dependable 

In ALL respects, Iron Fireman sensitive relays meet or performance under adverse con- 
2 R B ditions of vibration, shock and 

exceed the requirements of MIL-E-5272 and MIL-R-5757 temperature. A variety of header 


specifications. arrangements can be supplied. 


For more information on Sensitive Relays as well as High 


Speed Relays, write now to: 


Tron Fireman 


2800 S. E. 9TH AVENUE, PORTLAND 2, OREGON DIVISION 
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2J32 MAGNETRON 


2K28 KLYSTRON 


Raytheon — World's Largest Manufacturer of Magnetrons and Klystrons 


HELPING ESTABLISH RELIABILITY RECORDS 


Raytheon Magnetrons and Kliystrons 
in proved Gilfillan ASR-1 Radar 


Civil Aeronautics Administration reports 
record-breaking reliability of Gilfillan air- 
port surveillance radar. Boston Interna- 
tional Airport had 8,760 hours continuous 
performance with only 714 hours involun- 
tary outage—less than “%o of 1%—from their 
Gilfillan installation. 


Condensed Typical Operating Data 


Frequency | Reflector | Resonator | Maximum 
Range, mc | Voltage Voltage | Temp. Coef. 


140 ¥ 
0 —300 v 


Check these performance records of 
Raytheon tubes in the Gilfillan ASR-1. 
Average life, 2J32 Magnetron: 4,000 hours. 
Average life, 2K28 Klystron: 2,500 hours. 


Your microwave and radar equipment offers 
extra reliability when you specify Raytheon 
Magnetrons and Klystrons. Use these 
rugged, reliable tubes in your present and 
proposed systems. Contact Power Tube 
Sales to take advantage of Kaytheon’s 
Application Engineer Service, without obli- 
gation. Write for free Tube Data Booklets. 


J) in Electronics 


RAYTHEON MANUFACTURING COMPANY, Microwave and Power Tube Operations, Section PLO6, Waltham 54, Massachusetts 
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PERHAPS YOUR TIMER WILL BE THE 661st 


How do you know we can supply you with the timer 
that will do your job best? Because we have 19 years 
of experience in developing new timers to meet our 
customers widely varied requirements. If one of our 
standard timers won't do it-or one of the 660 combi- 
nations we have thus far developed from our 17 basic 
units—our engineers will develop the 66]1st combina- 
tion, for your specific needs. 


We manufacture a complete line of timers in these 
4 broad classifications: 


TIME DELAY TIMERS ¢ INTERVAL TIMERS 
RE-CYCLING TIMERS * RUNNING TIME METERS 


And since we maintain large stocks of our 17 basic 
units, we can assure you of rapid deliveries-and of 
good deliveries even on special orders. Autoination? 
We're in it up to our ears...just put your problem up 
to one of our timer specialists. Your inquiries will re- 
ceive prompt attention. 


INDUSTRIAL TIMER CORPORATION 


pg 
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It’s the revolutionary U.S.S. Nautilus, world’s first 
atomic-powered submarine and fastest recruit ever to 
join America’s underseas fleet. 

Built by the Electric Boat Division of the General 
Dynamics Corporation, the Nautilus can travel around 
the world completely submerged, surface to attack the 
enemy, then dive under water to race away ata speed 
that defies pursuit. 

Naturally, every component of the Nautilus, down to 


Ws 


maxX 


the last bolt, had to meet tough specifications. They 
weren't too tough, however, for the Ward Leonard 
electric control components and equipment installed. 

Point is, when you want truly dependable perform- 
ance from an electric control — whether it’s for an 
atomic sub, an electronic computer or a traffic light — 
take your pick from the complete Ward Leonard line. 
And check the other side of this page for the story 
behind the fine reputation of Ward Leonard resistors. 


4.8 


i 


I 


SZ 





RESISTOR CORE. Ward Leonard TERMINALS. In Ward Le | RESISTANCE WIRE. All wire i COATING. Vitrohin er 

own manufactured core ure resistors, special alloy termi drawn to our own specifica ing of all Ward Leonard re 

tls mooth, eylindrical nals insure proper expansion tions for each partic ular resis- tors provides a complete 

tic bodies of high densits ind dherence to the enar tor type It’s « ipable of with- metic se il highly resistar 

porosity and high diel re designed to provi | t standing heavy overloads. has shock, high humidity, extr 

treneth The cerami inchorage Every wire-to a uniformly low coefficient of temperatures, icids ilkalic 

ial has been selected so terminal junction is firmly resistivity, Many of the “bar- and electrolysis. Unlike most 
thermal coeflicient of clamped to the core nm spe ( ) | rt i wourn i resistor manutacturer we 


m is correlated to that cially silver-brazed for ting ul \ ot i \ manufacture Our own ‘ 


other component mitact crac enamel 


Our new 64-page Catalog 15 tells you more about the Vitrohm line 
of power resistors. It also includes many helpful charts and data. 
Write for it today to Ward Leonard Electric Company, 500 South 
Street, Mount Vernon, New York. 


‘WARD LEONARD OQ) 


rae ELECTRIC COMPANY 
MOUNT VERNON, NEW YORK 
















Why we choose 
Wie DYNAMOTORS 


“Precision airborne communication equipment must 
have a dynamotor of consistently reliable quality . . . 
that’s why we specify Winco.” 


says Mr. Paul Wulfsberg, 
Ass’t. Director Engineering and Research 


COLLINS RADIO CO. 


Cedar Rapids, lowe. 











WINCO DYNAMOTORS are manufactured on 
a wide range of rugged frames that allow for 
broad design applications. Winco engineers 
have a decade of experience in successfully de- 
signing dynamotors to rigid military and com- 

e mercial specifications. They tackle each power 
conversion and/or supply problem individually, 
either modifying a standard Winco machine, 
or designing a special unit to meet your exact 
requirements. Winco specialists then plan its 
manufacture on a production basis to keep costs 
down and final performance quality at its best. 













i a 
Collins 18S Transmitter/Receiver, 
used for reliable HF communica- 
tions in major air-lines and execu- 
tive aircraft uses a Winco-Engin- 
eered Frame 51 Dynamotor. 
























Winco dynamotors are lightweght, compact and 
totally enclosed and ventilated. Precise static 
and dynamic balance is assured by the most 
modern machines — each dynamotor is thor- 
oughly tested with periodically calibrated pre- 
cision meters. 










SEND THIS COUPON TODAY tor complete information on how 


Winco can supply you with reliable, efficient dynamotors and power mum 

TLIO supplies produced in volume at low cost. | 
IN vy WER for the Nation’s Mobile Communications 

bh ie) PO | To Wincharger Corp., Sioux City 2, lowa. 


} Send me the facts on Wince Dynamotors 
and Power Supplies 


WINCHARGER L seme aii | | 
4 
| 


: ; | ON a oi ccc sa cbse nice : 
CORPORATION Ene. 
Sioux City 2, lowa I OP mcm mem ene wmemei ins eae aan 
é Subsidiary of ZENITH Radio Corporation L_ 
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No load Half load Full load 


UNRETOUCHED OSCILLOGRAMS OF OUTPUT VOLTAGE: output to 115v with less than 3% harmonic distortion. 
1000va Sola Harmonic-Neutralized Constant Voltage “Commercial sine wave’ is maintained regardless of 
Transformer operating from 110v input and correcting load capacity served. 


be 


+1% static magnetic voltage regulation 
with less than 3% harmonic distortion 


Static magnetic voltage regulation with all its advantages “TYPICAL HARMONIC ANALYSES, TYPE CVH 

—-automatic, continuous operation; instantaneous response; CONSTANT VOLTAGE TRANSFORMER 

no maintenance; self-protection against short circuits; | Input | Output 

and input-output circuit isolation — has harmonics in Volts | Vets | Sed | Sth | 7th 

its output voltage. In the case of the Sola Standard CV Full load | 115 | 115.0 0.77% 1.20% 0.34% 

Regulator, harmonic distortion is held within an average of 50% lead) 115 116.1 | 1.00 | 0.70 | 0.55 
= ar No lood 115 | 116.2 065 0.36 | 0.60 

only 14% at full load. However, even 14% is excessive on 


. ak s *On production units, the lowest residual harmonic content may 
some @a pplic ations. occur anywhere between full load and no load. 


Sola Harmonic-Neutralized Constant Voltage Transform- 
ers have the characteristics of the Standard Sola CV Stabi- 
lizer plus the added advantage of less than 3% harmonic 
distortion in the output voltage wave. 


Sola sinusoidal output stabilizers are ideal for the most 
exacting applications. They are widely used to provide 
stabilized undistorted voltage for instruments, production 
control components, and communication gear. They are 
especially suitable for input to a rectifier when close regula- 
tion of the dc output is required. 


Six standard ratings from 60 to 2,000va are immediately 
available from your electronic distributor’s stock. Custom- 
built designs with ratings from 30 to 15,000va can be ordered 
in production quantities. A Sola sales engineer will be happy TYPICAL MECHANICAL STRUCTURES: The two sta- 


: a : bilizers on the left are stock units, the transformer 
to discuss your specific requirements. on the right is a “special” in the 7,500va size range. 


LA > WRITE FOR BULLETIN 7L-CV-200 
FOR COMPLETE DATA 

A TRANSFORMERS : 

Sin Ea ee 


2-1414 ©. BOSTON: 272 Contre p 
Boulevard © PHILADELPHIA: Trust 
Representatives in Other Princip Cities 
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MYLAR’ Dielectric 


METAL ENCLOSED 


Hermeticaliy Sealed, 
Miracle X impregnated. 


Types 612 and 613 extended foil construction 
612 One End Grounded + 613 Both Ends Insulated 


Types 614 and 615 tab construction 
614 One End Grounded + 615 Both Ends Insulated 


This MIFILM capacitor is unaffected by 
severe climatic changes—retains extreme 
high insulation resistance over complete 
temperature range of —65° C to +150° C. 
SUBMINIATURE SIZES OVER THE 
ENTIRE CAPACITANCE AND VOLT- 


AGE RANGE. Special sizes can be made 
to withstand even higher temperatures. 
Tolerances as low as + )4 of 1%. Special 
shapes available to meet your space re- 
quirements. 


ayaa 


CAPACITORS 


MYLAR Dielectric 


Commercial Type Construction 


Enclosed in thermo-setting plastic 
impregnated tube or ceramic case. 


Type 620 extended foil construction 


Type 621 tab construction 


A high quality, lower cost capacitor with 
the same excellent properties obtained in 
our hermetically sealed metal enclosed Mi- 
film Capacitor. Miracle X Impregnated 
(high temperature synthetic oil). Marbel- 
ite plastic end seal. Excellent humidity re- 
sistance. High insulation resistance. Low 
capacitance change with temperature. Op- 
erating temperature —65° C to +125° C. 
Power factor less than .5%. 


*Du Pont trade-mark for its Polyster film. 


We custom-build to your specified sizes. Our engineers ore always ready to 
work with you on any capacitor problem. We invite sample orders for your 


CAPACITORS 


evaluation. Write for complete catalog covering these any many other types 
of Good-All long life capacitors 


SO SUPERIOR they are being specified and used extensively by 
Electronics, Radio and TV Manufacturers throughout America. 


GOOD-ALL ELECTRIC MFG. CO. 


114 West First Street © Good-All Building © Ogailala, Nebraska 


Phone 112 or 113 
ELECTRONICS — December, 1954 
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What's inside this Aircraft Temperature Control’... 


transformers 


potentiometers 


capacitor” 


PGR AT mere these from shock, 


vibration, humidity with NOPCO LOCKFOAM 


Barber-Colman Company, Rockford, IIl., is well 
known for its varied line of aircraft temperature 
and positioning control systems, actuators, air 
valves, and other accessory equipment. In design- 
ing the electronic temperature control shown here, 
they required a potting material to protect the 
fragile components and the connecting wiring. It 
was necessary that the material be both light and 
strong, have good electrical insulation properties, 
and be impervious to salt spray and humidity. Cur- 
ing temperature was not to exceed 250° F., and 
after curing had to withstand ambient temperatures 
up to 220° F. 


Their search for the right material ended when 
they tried one of the 50 different formulations of 
Nopco Lockfoam. “By using Nopco Lockfoam as 
the potting material,” states Barber-Colman, “we 
were able to meet environmental operating require- 
ments with an economy in manufacturing and as- 
sembly time.” 


Want more information? Use post card on last page. 


These properties of Nopco Lockfoam are finding 
new applications almost daily —and they are by no 
means limited to electronics or aviation. Since 
Nopco Lockfoam is poured-in-place, it exactly fills 
the configurations you wish to fill. It is consistent 
and reproducible. 


One of the many formulations of 
Nopco Lockfoam may be the means 
of improving some product of yours, 
oreven of bringing into being a prod- 
uct that so far exists only on your 
drafting board. Send for the free 
informative booklet today. 


Plastics Division 


NOPCO 


CHEMICAL COMPANY 


Harrison, New Jersey 
4858 Valley Bivd., Los Angeles 32, Calif. 


4 oor * 
Fesssancr 
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* ONLY THE LEADER 


a always 
Lr o3 3 
ae 


pace 


high voltage mica capacitors. 


In harness racing as in capacitors you pick the leader by FIRST- 


looking at the record. That’s why at Cornell-Dubilier, we’re 

mighty proud of our record of new capacitor designs, 

consistent dependability and outstanding field performance 

—a record no other company can even come close to 

approaching. That’s the record of cnet ian onaaants 


C-D...45 YEARS OF FAMOUS FIRSTS 


Typical of these “Famous Firsts” are the examples shown here... 
just three of the hundreds of money-saving answers in 

capacitors a C-D engineer can show you. Write to 
Cornell-Dubilier Electric Corp., wept. | i South Plainfield, N. J. 


ONSISTENTLY EPENDABLE 
CoRNELL-DUBILIER CAPACITORS 


carrier current 
coupling capacitors, 


PLANTS iM SO. PLAINFIELO, Hs 


IMOIAMAPOLIS, IND SANFORD ANDO FUGQUAY SPRINGS, C.5 SUBSIOIARY., BADIART CORP., CLEVELAND, OHIO 


THERE ARE MORE C-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE 
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A FEW OF MANY EDO SONAR 
EQUIPMENTS FOR COMMERCIAL AND NAVAL USE 








: t l ) 
Ingenuity of design, proven performance and superior Fe ins 
ite en, | | ; ne © TO 6000 FATHOM DEEP DEPTH SOUNDER in wide use with 
range with accuracy are the main reasons why EDO is now U. S. Navy (AN/UQN-Ib) now available commercially 
regarded and recognized as the outstanding leader in the (Model 185). Gives clear indication of depth on cathode-ray 
: ; tube in two scales: 0 — 100 feet; 0 — 100 fathoms. Records 
development of echo-ranging equipment. continuously in three scales: 0—600 feet; 0—600 fathoms; 
: bk 0—6000 fathoms. The finest deep depth sounder available. 
From deep depth sounders for navigation, survey, and For complete details send for Model 185 brochure. 
ocean bottom exploration to a wide variety of under water 
detection systems, Edo equipment has made its mark and es - “ay 
proven its superiority. 
That’s why when you see the Edo flying fish emblem on a 
sonar equipment you can confidently recognize it as a prod- 
uct of brilliant engineering and masterful workmanship 
reliable beyond question. 
Just off the press! “The Story of Fdo”—24 page book 
describing Edo’s diversified facilities and the com- 
pany’s 29-year old history. Send for your copy today. 
EDO FISHSCOPE. \lost advanced fish finding device available 
today. Spots fish on cathode-ray tube in 0 — 250 fathom range, 
then magnifies any 10-fathem sector 25 times for clearer view. 
Commercial fishing boats equipped with the Fishscope report 
EDO SCANNING SONAR a typical example of a complex naval sonar better than average hauls in far less time thanks to this Edo " 
system, developed and built for the U. S. Navy by Edo. development, For full details send for Fishscope brochure. 





Since 1925 


- DO CORPORATION «+ COLLEGE POINT, L.I., N.Y. 
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New time-saving AMF Everlock 
pre-assembled screws and 
lockwashers. In types, sizes and 
materials to meet your needs. 


i 


i 


On your next order for fasteners, specify AMF 
Everlock—and fasten it and forget it. Sizes, types and 
materials to meet any specifications. 


fasten it and forget it... 


Another Product 


>usi 


INDUSTRIAL FASTENERS 


Tight, vibration-proof fastenings—for the life of your product. 


New AMF Everlock pre-assembled screws and lock- 

washers give you both .. . fast, one-operation application 

and vibration-proof tightness. Everlock washers, with the 
exclusive alternating chisel edges, actually bite into the surface 
of both screw and part. Even under the most punishing 
vibration, Everlock fasteners stay secure—for good! 


Everlock locknuts spin down finger-free. After contact 

with work only 4 turn gives a sure, permanent 

6-way lock. Combine unequalled speed of application 
with true vibration-proof performance. 


LOCKNUTS LOCKWASHERS 
Both National fine and 


National coarse threads. 


TERMINALS 


Plain and lock types. 
special types. 


THOMPSON-BREMER & COMPANY 


520 North Dearborn Street * Chicago 10, Illinois 
SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY CO., NEW YORK 


““EVERLOCK”’ 


Internal, external and 


Write for information or 
contact your nearest AMF 
Everlock Oy eC ia 


Kenneth D. Delanoy 
Dayton 3, Ohio 


Oscar P. Martin 
Lakewood 7, Ohio 


J). Ramsey Reese, Inc 
New York 7, New York 


eM ig hg 
Manchester, Connecticut 


art Lee at | 
Philadelphia 3, Po 


NT 
Detroit 1, Michigan 


WL. Barth, Jr 
Chicago 34, Illinois 


Cc. W. McNeil 
aC Ti Le Lt 


Leonard F. Berg 
St. Paul 14, Minnesota 


Thom Lundeen 

Moline, Illinois 

elds 

St. Louis, Missouri 

A. J. Murphy 

DeWitt, New York 
Richard C. Dudek 
Beverly Hills, California 
ee Se) dae 

Milton, Ontario, Canada 
Sam T. Gleaves 


Louisville 5, Kentucky 


J. J. Metntosh 


Atlanta 6, Georgia 


Donald G. Teeling 
Indianapolis 44, Ind 


Oregon Indus. Factors 
Portland 1, Oregon 


1S A REGISTERED TRADEMARK 


OF THOMPSON-BREMER & COMPANY 
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SERVES INDUSTRY 


THROUGH (QQ/% dinated 





nics 
arcision MECHA 
oe CERAM! 
yipMENT 


picat £@ 
ELECCOMPONENTS 


| RAULICS 
| | LIQUIDS HANDLING 


USTRIAL 
ROFESSIONAL and IND 
TELEVISION EQUIPMENT 


| INSTRUMENTATION 


SERVOS and CONTROLS 


AUTOMATIC COMPUTERS 
| and COMPONENTS 


ULTRASONICS 


RADAR and MICROWAVE 





MOTION PictuRE 


and SO 
() CD Manutacturing and product development UND EQUIPMENT 
(1 C2 CF Manufacturing, product development and research 


00 CO Co Pitot manufacturing, product development and research OPTICAL DEVICES 


THE PRODUCING COMPANIES 


4 6 McAULEY MPG CO. GENERAL PRECISION LABORATORY THE MERTNER ELECTRIC KEARFOTT COMPANY, INC 
CORPORATION — BLOOMFIELD, Mv. 1. CHICAGO INCORPORATED —PLEASANTVILLE, N.Y. COMPANY-CLEVELAND ALITTLE FALLS, 2. 








One of a series telling 
how the producing companies of 
General Precision Equipment Corporation 
are contributing to America’s progress 


precision technology 


GPE Coordinated Precision Technology is the basic GPE operating policy which 
inter-relates the research, development and manufacturing facilities, techniques 
and capabilities of the producing companies of General Precision Equipment 
Corporation. Thus each company 's specialization in its particular areas of compe- 
tence is supplemented by the application of the resources of the other companies, 
wherever relevant. A diversified line of advanced precision equipment of superior 
design and performance has resulted from this application of the newest and most 


advanced techniques possessed among the companies in every technical capacity. 


Ten of the 
GPE Producing 
Companies work in this important field. 
These companies were “born in electronics” 
and pioneered in its development before the 
word was coined. Their work covers every 
phase of electronics and GPE coordination re- 
lates each new electronic problem to the spe- 
cialized knowledge and experience which is 
most valuable. This secures the optimum solu- 
tion for the customer with minimum expendi- 
ture of time and money. 


GPE Producing Companies have been re- 


Kearfott X-band Test Set, 
frequency range 8,500 to 
10,000 MC; a unique all- 
purpose portable radar 
test set, comprising a 
power monitor, spec- 
trum a aad ere 
meter a s gen- 
erator which supplies an 
accurately calibrated 
signal of known level 
with variable amplitude 
and pulse-width com- 
binations. Also provides 
FM, squere wave and 
CW output. 


Most advanced technological products 
which utilize electronics also call for other 


advanced technological skills. Though space 


‘ 
allows only for an outline of GPE’s work in 


electronics, both the capacities chart on the 


electronic re 
well as in mass data re- 
duction systems for bus- 
iness and industry. 


sponsible for the research, development and 
manufacture of a wide range of electronic 
precision components, equipment and systems, 
including Theatre Sound Systems, Sonar 
Equipments, Flight Simulators, Industrial 
Control Systems, Analogue Computers, Dig- 
ital Computers and Components, Industrial 
and Studio Television, Navigation Systems— 
both airborne and marine. GPE systems, in 
most instances, are advanced concepts, often 
employing components specifically developed 
for the purpose by one of the GPE companies. 


Of the great number, two are shown. 


Librascope X-Y Plotter and 
aoe avtomatically 


plays data derived 


from punch 


chanical o 
puters or sensing ele- 
ments; features rapid 


graphic 2-axis display 


with provision for 10- 


fold scale expansion and 


zero suppression. Used 
in eero-dynamic and 
rch, as 


facing page and most of the products men- 
tioned above serve to suggest the broad coor- 
dination of technical capacities in all fields 
which exists as a result of GPE Coordinated 


Precision Technology. 


Address inquines to: GENERAL PRECISION EQUIPMENT CORPORATION 


92 GOLD STREET, NEW YORK 38, NEW YORK 


ASK ANIA 


IBRASCOPE 


LINK AVIATION, INC. 
BINGHAMION, N ¥ 


THE STRONG ELECTRIC 
CORP ORATION -TOLEDO 


ASKAMIA REGULATOR 
COMPANY - CHICAGO 


LIBRASCOPE, INCORPORATED 
GLENDALE. CALIFORNIA 





PPE 
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MICRO SWITCH Precision Switches 


A PRINCIPLE OF GOOD DESIGN 


Why 


electronic designers turn to 


MICRO SWITCH 


for manually operated switch 
components 










®@ Wide variety ®Small size 
Se | @Light weight ® Utmost reliability 


B Push Button As-zmbly 
“| MICRO SWITCH precision switches shown here 


are typical of hundreds of switches developed to 
meet the specific requirements of the electronics 
industry. Whether your requirement is for a slide 
switch, a push switch, a toggle switch, or a rotary 
selector switch, consultation with MICRO SWITCH 
engineers can save you time and money. 





Slide Button Switch. Designed for two-circuit con- 
trol. Two subminiature switches mounted in a three- 
position, maintained contact, slide-button assembly. 
Both switches can be wired normally-open, both 
normally-closed, or one in each position. 


Push Button Assembly. For panel mounting with 
push-button plunger mechanism sealed at the panel, 
thereby protecting subminiature switch on inside of 
panel. Extremely small—complete assembly weighs 
only .04 lb. Operating force may be from 3 to 6 lbs. 


Sealed Toggle Switch. Supplied with external 
panel seal and internal bushing seal below the bat 
handle. Has bushing for panel mounting and may be 
equipped with keying tab where desired. 


Toggle Switch Assembly. For panel mounting and 
provides control of as many as 4 circuits. One of two 
single-pole, double-throw subminiature switches is 
actuated in each extreme toggle position. Require 
minimum space behind mounting panel. 


Push Button Assembly. Composed of two single- 
pole, double-throw subminiature switches. Switch 
provides an improved “‘feel” and simultaneous make 
and break of the two circuits. 


Rotary Selector Switch. Uses from 2 to 8 single- 
pole, double-throw subminiature switches to control 
multiple circuits. It permits 2 to 8 switching posi- 
tions with spring or manual return to neutral position. 


For complete information on these switches 
—or the complete MICRO SWITCH line 

call your nearest MICRO SWITCH 

branch office. Why not do it NOW? 


MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 
switches. Available in a wide variety of sizes, 
shapes, weights, actuators and electrical char- A 
acteristics. For all types of electrical controls. 






ON OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
FREEPORT, ILLINOIS 
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PACKAGE 


for fire detectors 







STARBOARD COCKPIT 
ENGINE SYSTEM ALARM SIGNAL 








KEYSTONE 
ELECTRONIC AMPLIFIER 





PORT 
ENGINE SYSTEM 


Outline of typical continuous element system 


Keystone electronic amplifiers power fire 
detection system in latest jet fighters 
























These twin Keystone amplifiers power the continuous resetting fire 
detection system supplied by Walter Kidde & Company, Inc., for 
the nation’s newest jet aircraft. 


Units for each engine provide constant power through the flexible sens- 
ing element, which gives immediate warning of fire in any engine zone. 


: These special purpose, Kidde-designed electronic amplifiers were pro- 
| duced by Keystone to meet military specification MIL-D-7872, and 

| to operate under extreme vibration and temperature changes. 

Rigid production control and exhaustive testing assure dependable per- 
formance, long life. 


This unit is typical of the special electronic and magnetic amplifiers pro- 
duced by Keystone to meet unusual requirements in military and com- 
mercial installations. New applications are constantly making 

more demands on control and power systems — require new and 

\ unique amplifiers to solve individual problems. Whatever your 

| particular need, Keystone can furnish exactly the right amplifier to 
meet your specifications... from design and development through 
production. 









Find out how Keystone can cut your engineering and production time 
and costs — send an outline of your amplifier needs to the Engineering 
Department today. If your application involves magnetic amplifiers, 
send for the handy Keystone Magnetic Amplifier Reply Sheet, a quick 
data sheet which helps Keystone engineers recommend the necessary 
amplifier promptly aad accurately. 





Write for further information on electronic and magnetic amplifiers TODAY. 


keystone ......"...... 


901 23RD STREET © UNION CITY 2. N J © UNION 6.5400 
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Stabilize Amplifier Gain with ~ 


———¥y 


SERIES DROPPING 


_— Variation of gain with 

wn supply voltage for 
12SK7 pentode in circuit B+ 

using linear resistors and 


4 
VOLTAGE SENSITIVE voltage sensitive (non STANDARD 
RESISTOR linear) resistors RESISTOR 


Circuit using voltage * 
sensitive resistors has VOLTAGE 


voltage divider returned SENSITIVE 
to ground through cath RESISTOR 


ode resistor. 


AMPLIFIER GAIN IN PERCENT OF NORMAL 


SUPPLY VOLTAGE IN PERCENT OF NORMAL 


Varying supply voltages need not affect perform- HOW YOU CAN USE GLOBAR TYPE BNR VARISTORS 


ance of pentode amplifiers. A GLOBAR® Type BNR 

Voltage Sensitive Resistor in the low potential PRODUCT 

section of the voltage divider— returned to ground 

through the cathode resistor, as shown in this circuit 
Television Receivers, Automatic picture-width control; surge 


for a 12SK7— effectively limits gain fluctuations to Cathode-ray Oscilloscopes limitation to protect tubes. 
within +0.2% when supply voltage varies from 


10% to + 10%. The same supply variation in a con- Communications Automatic signal-strength control; surge 


; Equipment limitation to protect tubes 
ventional circuit, with a regular series dropping re- 


sistor, results in fluctuations up to 4 2.5%...more Relays, Solenoids, Vibrat- Reducing surge voltage peaks to limit 
than 12 times as great ing Contact Devices, etc. arcing, insulation stresses. 


GLOBAR BNR varistors give similar stabilization 
; 5 Smail Motors Surge limitation to reduce arcing of 

with nearly all r-f pentodes—and some beam contact points. 

pentodes Our engineers will work with you on 


Low voltage devices Spark reduction to lower interference on 


any voltage stabilization problem you have... 
7 : radio and television 


without obligation. Write Dept. EL 87-43, The 


Carborundum Company, Niagara Falls, New York. Electronic circuits Voltage stabilization; surge limitation; 
generation of unusual wave shapes 
harmonics; DC control of AC resistance; 
volume compression 


GLOBAR Ceramic Resistors 


by CARBORUNDUM 


metternonatoesiamnel REGISTERED TRADE MARK 
67-43 
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‘J 
For gasketed parts \4 


like these ... 


This FREE BOOK 
CAN HELP YOU 
CUT COSTS! 


There's something new in electronics this year... 
IT’S THE DAREX Flowed-in GASKET PROCESS! 


And this fact-filled brochure gives you the whole 
Flowed-in Gasket Story. Here are a few samples of 
the things you'll read in this informative new book: 
ABOUT COSTS 

Using the DAREX Flowed-in Gasket Process, a major 
electronics manufacturer is saving $50,000 per year 
in labor and materials on a single gasketing opera- 
tion. As a result of this striking cost reduction, the 
firm has recommended the DAREX Process for several 
more gasketing operations. 


ABOUT THE PROCESS 

The Flowed-in Gasket Process is a new application 
of a method of sealing developed by Dewey and Almy 
researchers over 30 years ago, and successfully used 
in food container manufacture ever since. 

The DAREX Flowed-in Gasket Process is more than 
a sealing compound ... more than a machine... 
more than an engineering service ... it’s a complete 
Process! So when you switch to Flowed-in Gaskets, 
you get all three. 


Compounds— Over 800 formulations available to meet 
most needs. Or Dewey and Almy chemists will 
develop a “job-tailored’’ compound for you. 

Machines— To apply the compound, Dewey and Almy 
designs and builds machines based on more than 
30 years’ field experience. 

Service— Every machine is precisely adjusted to your 
specifications before it leaves the shop. When it 
arrives, a Dewey and Almy Engineer is on hand to 
install and adjust the machine. Then he trains your 
operators to full proficiency. And whenever you need 
him, the Dewey and Almy Man is at your service. 


DEWEY and ALMY 


Chemical Company 
Cambridge 40, Mass. 
Offices or subsidiaries in Buenos Aires, Chicago, Copen- 


hagen, London, Melbourne, Milan, Montevideo, Montreal, 
Naples, Paris, San Leandro (Calif.), Sao Paulo, Tokyo. 


“Discover what DAREX ‘“‘Flawed-in’” GASKETS can do for YOU 


[~ ——— MAIL THE COUPON TODAY! - —-—-— 


DEWEY and ALMY Chemical Company 
Dept. E-12 
Cambridge 40, Mass. 


Please send me the new DAREX Flowed-in GASKET Book. 
Name 
Firm 


Street 
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Alert manufacturers of electronic products get greater results 
from advertising dollars by getting their product stories told 
directly to the purchasing influences of the industry in the sales 


Ran pages Os 


= of electronics 


i a ~ 

where 35,000 subscribers read the editorial pages and re-read 
them for the very latest developments in product design, cir- 
cuitry, production techniques and other information vital to 
their work. 


PLUS THE 
1 Electronics Buyers’ Guide 


The men who design 
ae Nk The men who specify 
4 The men who buy 


j 


These important purchasing influences of the electronic industry have, throughout the years, 
grown accustomed to using the ELECTRONICS BUYERS’ GUIDE as their sole product reference 
source . . . for fourteen years they have relied on the “Guide” for its complete, accurate and 
up-to-date information, serving them year upon year in the exacting manner they require. These 
technicians of the industry choose and use the “Guide” as their Breadboard Blue Book .. . that’s 
why manufacturers with electronic products to sell get more results from their advertising dollars 
by doing a complete year ’round product selling job in 13 issues of ELECTRONICS. 


BUDGET NOW FOR 13 INSERTIONS IN ’55! 


y / 


Publication 





FOR ALL Ku-BAND APPLICATIONS 
SPECIFY THE FINEST KLYSTRON... 


_VARIAN’S NEW VA-94 


Varian now offers the most advanced reflex klystron ever 
developed for airborne radar local oscillator and beacon 
service. The VA-94 provides a minimum power output 

of 20 mw throughout its range of 16 to 17 kmc... to give 
you absolutely reliable operation at any altitude 

without pressurization. 


Exclusive Varian features include a unique brazed-on 
external tuning cavity ... to’ assure you of excellent fre- 
quency stability, extremely low microphonics, slow tuning 
rate and long tuning life. Its single screw tuner adapts 
easily to motor tuning. The VA-94 weighs only four ounces 
and mates directly with standard waveguide flanges. 
TYPICAL OPERATION " 
Frequency 16.5 km FOR EXPERIMENTAL APPLICATIONS... SPECIFY THE 
Resonator Voltage 3001 VERSATILE NEW VA-92. Varian’s VA-92 meets all reflex 
Resonator Current 38 ma oscillator requirements in the frequency range 14 to 17.5 
Reflector Voltage 1501 kmec ...is especially suitable for signal generators and 
Power Output laboratory testing. It gives you the ease of tuning, rug- 
(VSWR < 1.1) 40 mw gedness and reliable performance that has made Varian 
Electronic Tuning 65 me klystrons the first choice among microwave engineers. 
Special features include linear reflector voltage tracking, 
wide tuning range and high altitude operation without 
pressurization. 


FOR OTHER K-BAND APPLICATIONS... SPECIFY V-39, 
V-40 AND VA-96. 


FOR COMPLETE SPECIFICATIONS and technical data on the 


outstanding new VA-94, and other Varian klystrons, contact our 
Application Engineering Department. 


IN KLYSTRONS, VARIAN associates 


THE MARK OF 
LEADERSHIP IS PALO ALTO 1, CALIFORNIA 


Representatives in all principal cities 
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A MESSAGE TO AMERICAN 


INDUSTRY ONE OF A .SERVES 


Next Steps in Atomic Progress... 
A Challenge to American Industry 


The purpose of this editorial is to throw light 
on the significance for American industry of 
recent changes in the statutes that control the 
development of atomic energy. 

The need for clear light on the meaning of 
this new legislation is made more urgent by 
the political confusion and distortion that 
marked its course through Congress. The po- 
litically inspired charges of “giveaway” that 
delayed its passage — charges that were almost 
totally unrelated to the legislation itself — 
helped to obscure the vital importance of the 
step finally taken by Congress. 

In sober, post-Congressional fact, the prin- 
cipal significance of the new atomic legislation 
is that it extends to private enterprise respon- 
sibility for the development of peaceful uses of 
atomic energy, whereas heretofore this re- 
sponsibility has rested in a tight government 
monopoly. And this extension is made on 
terms that emphasize the responsibility 
far more than they open any opportunity 
for economic gain in fulfilling it. The re- 
vised Atomic Energy Act provides that: 

1. Industry may now own and operate its 
own nuclear reactors, under license from the 
Atomic Energy Commission. And it may build 
and sell nuclear reactors for export. 

2. Industry may use — but not own — nuclear 
materials at the discretion of the Atomic Energy 


Commission. 


3. The Atomic Energy Commission will 


make available to industry scientific knowledge 


that may be useful in developing peaceful ap- 
plications of nuclear energy. 

4. For the first time, industry will have the 
right to patent inventions in the field of non- 
military nuclear energy. However, “basic” dis- 
coveries must be made available to all compa- 
nies in the field for a, period of five years, after 
which they, too, will revert to normal patent 


status. 


Two Kinds of Know-How 


These provisions, despite the imposed limi- 
tations, represent the first positive step toward 
development of nuclear energy for peaceful 
applications in the United States. Potentially 
useful knowledge, previously locked in’ the 
minds of government scientists, will now be 
available to all those who are willing and able 
to put it to work for the good of mankind. 

The advantages to be gained from enlisting 
the talents of American industry in the devel- 
opment of peaceful atomic applications are 
imposing. As The (London) Economist, Eu- 
rope’s leading economic journal, recently re- 
marked, “The atomic scientists are in a position 
to surmise how atomic energy can be applied... 
but they lack the specialized knowledge of en- 
gineering design and operating technique just 
as industry itself lacks atomie knowledge.” 
Now the engineers of private industry need no 
longer lack the atomie knowledge, and there is 
granted to them at least a restricted freedom 
to apply it to the solution of their engineering 


and operating problems. 





But the new opportunity for private 
industry to find constructive uses for the 
science of nucleonics carries with it a 
grave responsibility. These uses must be so 
developed that they will benefit the people of 
all the free nations. It is essential that the 
United States, which pioneered in developing 
lethal uses for atomic fission, demonstrate to 
the world our paramount interest in its peaceful 
application. It would be a moral set-back to the 
free world almost beyond calculation if the 
Communists should be able to offer to the 
poorer nations of the world the benefit of low 
cost atomic power — provided by Communist 
technicians — while we concentrate primarily 
on building our stockpile of atomic and hydro- 
gen bombs. 


Race For a Peaceful Victory 


Most of the experts are agreed that it may 


be many years— perhaps ten, fifteen or more 
—before the cost of electricity from atomic 
fission can be reduced to a level that will make 
it competitive with conventionally produced 
power in most regions of the United States. 
But most of the world is not nearly so fortunate 
as we are in power resources. Electricity, even 
at a cost far higher than the average that pre- 
vails in the United States, would be a blessing 
in many countries, and the nation that provides 
the technology to bring it into being will score 
a great moral victory. 

The useful potential of nuclear energy is not 
restricted to the generation of electric power — 
although twenty years from now this use will 
be highly important to the power industry of 
the United States. Even with the limited re- 
search that has been done in this field thus far, 
the use of radioisotopes — the radioactive prod- 
ucts of atomic reactors — is saving American 
industry an estimated $100 million a year. 
Commissioner Campbell of the AEC, who made 
this estimate, believes that these savings may 
well reach $1 billion a year within ten years. 
Radioisotopes are already at work in industries 
ranging all the way from paper manufacturing, 


where they measure paper thickness, to pipeline 
transportation, where they mark the dividing 
lines between shipments of different products 
(at an estimated saving of $500,000 a year). 
Medical applications of these same radioiso- 
topes hold promise of longer and more com- 
fortable lives for those who are stricken by 
cancer and other diseases. 


Above All a Challenge 


The new Atomic Energy Act is a crucial 
stride toward the day when all these benefits 
—and undoubtedly others not yet revealed by 
research — will be realized. But it is a step 
that is essentially permissive. It still leaves it 
to private industry for the most part to decide 
what is to be done and how soon. 

The new act is thus, above all, a chal- 
lenge. It confers on private industry the re- 
sponsibility to assume a leading role in the 
development of peaceful uses for nuclear 
energy, a step long urged by NUCLEONICS, 
a McGraw-Hill magazine devoted to atomic 
energy. To achieve a success in this task that 
will measure up to the requirement of the na- 
tional interest, this development must command 
all the resources and ingenuity that private 
enterprise can apply —and do so without 
promise of glittering prizes surely to be won. 
But now that the responsibility has been 
defined and the challenge offered, Amer- 
ican industry will, we believe, measure up 
to its grave and mighty import. 


This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individua!s to quote or reprint all or 
parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 





% 


says Redmond Company 


of TEMPFLEX® 105 Tubing 


In making the field connections for the unique TRI-FLUX shaded 
pole micromotors built by Redmond Company, Inc., Owosso, Mich., 
a 11,” length of Irvington’s Temflex 105 Tubing is slipped over the 
lead from one field coil, and the lead is twisted together with the 
connection from the next field coil. Twisted wires are then welded 
and bent back, and the Temflex tubing drawn over the welded joint. leek te 


The entire field is then varnished and baked. IRVINGTON 


In addition to abrasion resistance and retained flexibility, “resistance for Insulation Leadership 
to baking heat and high dielectric strength are other reasons for INSULATING VARNISHES 
using this material,” says Redmond about this flexible plastic tubing. VARNISHED CAMBRIC 

Temflex 105 also carries Underwriters’ Laboratories approval for con- VARNISHED PAPER 
tinuous operation in air at 105° C,— and for 90° C. operation in oil. VARNISHED WOVEN GLASS 

INSULATING TUBING 


lemflex 105 Tubing is produced by Irvington’s Plastics Division in all 
oe E CLASS “H” INSULATION 


standard colors, to fit all standard wire sizes. It’s identified by the 
continuously printed name on the tubing surface — look for it when 
you buy high-temperature tubing. Send for literature and samples. 


°T.M. Reg. U.S. Pat. Off. 


IRVINGTON wsutsror 
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


1] ARGYLE TERRACE, IRVINGTON 11, N.J. © PLANTS: IRVINGTON, HM. J.3 MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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UNDISTORTED 
100% 
MODULATION 
AM 
WITHOUT 
FM 


WITH THE 
STANDARD SIGNAL 
GENERATOR 


TYPE TF867 


EXCELLENT amplitude modulation is an outstanding feature — a.m. 


accompanied by unmeasurable f.m. Other features include : 


Wide Range: 15 ke to 30 me on 15 ft. high-discrimination full-vision scale. 
Crystal Accuracy: 0.01, with built-in 1 me harmonic source. 
High Output: 4 volts down to 0.4 microvolts 
Flexible Modulation: internal 400 and 1,000 cps, external 50-10,000 cps within a db. 


Also incorporated ; Automatic level control, overall negative feed-back from r.f 15 ke Unmodulated Carrier showing good 


output to modulation input, modulation monitoring by dual- nom 


rectification and variable impedance termination with animated 


diagram 


A signal generator also ideal as a video oscillator for wide-band television systems 


Full data and prices of any of the items listed below will be mailed immediately on request. 


FM DEVIAT 
FREQUEN( 


O METERS LA 2FOUENC) 1 AT $2) ke Carrier modulated at 400 cps 
wad mrce on lawer trace shows fidelity 


TEST OSCILLOGRAMS 


f 
 f Ld 


MARCONI instRUMENTS 


23-25 BEAVER STREET - NEW YORK 4 


CANADA : CANADIAN MARCON! C¢ MARCONI! BUILDING, 2442 TRENTON AVENUE, MONTREAL 
ENGLAND: Head Office: MARCONI INSTRUMENTS LIMITED, ST. ALBANS, HERTFORDSHIRE 


Rr ng Agents in Export; MARCONIL'S WIRELESS TELEGRAPH COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON 
air aii 4 >» % a has bd 
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HIGH PRODUCTION 
PROTOTYPES 

Ot eae a 
RESEARCH 


Subminiature Filters 


FOR TELEMETERING 
UG a 


" 


) 


te ay eel. 
ATTENUATION 


1.5 # CUTOFF 


ATTENUAT 


rh ; er P Te | chy AK TT ‘aah — ; 

FREQUENCY IN‘CPS , FREQUENCY 
‘ f } / 
55 CUBIC INCHES AND LESS STANDARD LOW PA acat ’ 3NED 
EXCELLENT BAND PASS CHAR & PACKAGE 1 a ATIONS 


r y ‘saan. VER 4 eh dal ‘ f 
ARS UE ae C-A-C ee) a1 a ) MOUNTEL aa 
MIL SPECIFICATION neha ENA eel mean! ERMINA CIGARETTE A; 


MULTI CHANNEL OPERATION PACKAGE 3.6.10 & 15 KC.STD UNITS. ALSO 
. . AVAILABLE IN SUBMINIATURE VERSION 


FOR ADDITIONAL INFORMATION CONTA 


Met ue try 


HICKMAN MILLS, MISSOURI e > PHONE KANSAS CII 


COMPANY 


} 
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 Yolalop 


QUALITY, SERVICE 
and ECONOMY in 


Now you 


can forget about 
drawn can problems. 
HELDOR — the first 
name in fabricated cans 
— will produce drawn 
cans with inside fitting cov- 
ers in all 22 sizes( AF through 
NB) to meet the latest MIL-T- 
27 specifications as well as to cus- 
tomers’ requirements. 
Tools are being rushed to com- 
pletion. Presses are installed and 
waiting. Soon . . . consistent, TOP 
QUALITY drawn cans and covers will 
be made available to the electronic indus- 
try. On March 1, 1955 production on these 
cans will start to roll out of the HELDOR 
plant. Orders accepted now for custom-size 
drawn cans for earlier delivery. 
We're all set NOW to save you money! Send us 
your specs or prints on your drawn can requirements 
today! Write for complete information! 


Don’t forget. . . you can effect major economies on any or all 
of Heldor’s products and services listed below. 


Other wetdee Products: 


a typeand new @Fabricated Cans & Cov- 
TWIST, Hermetic Seal ers and related preci- 
Lock-in Terminals sion mtal products. 


7) Centrifugal Hot Tinning ond other finishes. © Metal Staripings. 
@ A Complete, hermetic seal Assembly Service! @ Complete Tooling. 


HELDOR MANUFACTURING CORPORATION 


: HELDOR HERMETIC SEAL COMPANY, INC. 


| 238 Lewis Street e@ Paterson, N. J. oa 


. 
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Another G-E Capaci- 
tor First for the Elec- 
tronics Industry 


DRAWN-RECTANGULAR CASE has no soldered seams, does not depend 
on solder for mechanical strength and effective sealing. 


new... G-E CAPACITORS IN 
DRAWN-RECTANGULAR CASES 


¢ Solderless, double-rolled cover seam 


¢ Seamless case with standard dimensions 


General Electric is now producing fixed paper-dielectric 
capacitors in seamless, solderless cases with standard 
dimensions that comply with or exceed MIL specifications. 
For complete information contact your G-E Apparatus 
Sales Office or write for Bulletin GEC-809A to Section 
442-24, General Electric Co., Schenectady 5, N. Y. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


SOLDERLESS DOUBLE-ROLLED COVER SEAM 
makes a mechanically strong, hermetic seal. 


wish 
para 


Pai ote Z = 


=e fans ore 


BOTTOM OF CASE IS INDENTED to permit mount- 
ing in inverted position. 


UPRIGHT OR INVERTED MOUNTING is possible 
using either spade lug, or footed brackets (above) 


FOUR BUSHINGS STYLES are available for applications below STANDARD CASE SIZES are interchangeable, making it un- 
2000 volts d-c, special skirted bushings for higher voltages. necessary to change drawings or circuit layouts. 
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each of these HOLTZER-CABOT motors 
solved a special problem! 


Holtzer-Cabot specializes in motor and gener- 
ator design, and is tooled to produce both AC 
and DC motors and generators, in a wide range 
of frames, with unlimited varieties of mechanical 


and electrical features. 


Quality motors correctly designed result in 


lowest ultimate cost. 


Bring your small-motor application problem to 
Holtzer-Cabot. Our experience in developing 
custom-built motors assures you of a prompt and 


expert solution. 
a. 


N.B. — The different mechanical designs shown were 
selected from one day's quantity production. 


NATIONAL PNEUMATIC CO., INC. *° HOLTZER-CABOT >vs!0rs 


125 Amory St., Boston 19, Mass. Designers and manufacturers of mechanical, 


Sales Service Representatives : y pneumatic, hydraulic, electric and electronic 
in Principal Cities throughout the World “= equipment and systems 
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‘Broadband RF Power Me Meters 


THE CHOICE OF ALL ARMED SERVICES 
FOR MICROWAVE POWER MEASUREMENTS 


POWER: e PULSE and CW-5..W to 5W average 

FREQUENCY : 20mc — 10,000mc 

ACCU ie ACY ° 5% Absolute at all ranges, 

frequencies, temperatures 

‘ee «+++ INDICATIONS: Direct Reading 

eo eee CALIBRATION: Compensates for All Variables 

seeeee R-F COMPONENTS: 3, 6, 10 and 20db Attenuators, 
Bolometer Mount and Elements, R-F Cable 

eee + BOLOMETER: Broadband, High Overload Capacity 

eeeeee PLUMBING: %” and %” 50-ohm Coaxial 

eeeeee POWER SOURCE: 115VAC +15%, 50-1000 cps 

eoeeee CONSTRUCTION: Rugged, meets all JAN, MIL re- 
quirements 


TYPICAL APPLICATIONS 


Microwave Links . . . Television . . . Communications . . . 
Radar . . . Telemetering . . . Signal Generators .. . 
Laboratory Standards. 


Write for descriptive literature to Department E-12 
it Na York De St, 


ES! ha ae iy a 


460 WEST 34th STREET ° 


ee ee ee we ee ee ee ee ee = ee, 


HIGH RESOLUTION 
LABORATORY STANDARD 


DC VOLTMETERS 


For most applications these rugged portable, self- 
contained nulling voltmeters re plac e a potentiometer, 
voltbox, galvanometer and standard cell combination. 
They are suitable for laboratory use, production line 
testing and field service. 

Model LVM-5 


Voltage Range: 0-100 Volts DC 
Resolution: At least 50 microvolts between Oand 1 volt 
500 microvolts between 1 and 10 volts 
5 millivolts between 10 and 100 volts 
Absolute Accuracy: + 0.1% of reading 
Input Impedance: Infinite at null 


Model PVM-4 
Voltage Range: 0-600 Volts DC 
Resolution: At least 5 millivolts between O and 10 volts 
Computer Company of America, Division 50 millivolts between 10 and 600 volts 
of Bruno-New York Industries Corp. also Absolute Accuracy: + 0.1% of reading 
manufactures the IDA analog computers aga Sepetunen nena 
and accessories. Their usefulness in the field The Model LVM-5 may also be used as a deflection 
of dynamics has been proven over the years. potentiometer, a sensitive null indicator and a precision 
A complete line of standard computers, millimicroammeter. Write for catalog PL which describes 
instruments and regulated power supplies is these instruments completely. Address Dept. E-12 
supplemented by the ability to design and 
manufacture specialized equipment for your rt 


particular applications. Your inquiries are omputer Company of America A 
invited DIVISION OF BRUNO-NEW YORK INDUSTRIES CORP 
460 WEST 34TH STREET id NEW YORK 1,N.Y | Xv 
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New variety of CLARE 
Type J Relay 


provides a power relay 
as sensitive and accurate 
as telephone-type relay 


Handles inrush current of 50 
amperes for 50,000 operations 
—rating of 10 amperes, 27'2 
volts d-c. 


The new CLARE Type J Relay has all the advantages 
of the small size, light weight and sturdy construction Has exceeded 500,000 opera- 
which makes the standard Type J Relay so popular tions on motor load of 6 am- 
with designers of electrical and electronic equipment. a aueas ne ee 
Increased current carrying capacity is provided by 
the use of Code 18 (Silver) heavy duty contacts which 
are riveted to the springs. A combination of the 
standard Type J twin contacts and the new heavy 
duty contacts is also available. 
Nominal rating of this new Type J Relay is: 10 
amperes, 115 volts a-c (resistive); 10 amperes, 27% 
volts d-c. The relay is 2" long, 14” wide and 134” sical i 
high with two Form C contacts. indupuniens tate soateie 
Long life and increased adjustment stability is pro- 
vided by a new hinge-type armature. The new heavy- 
duty yoke has a stainless steel pivot pin with a large 
bearing surface which turns in precisely reamed bear- 
ings of nonferrous material. 


& fate, S 


Type JV Video Relay 
for high frequency currents 


For complete information write for CLARE 
Bulletin No. 119. For information on other variations 


of the Type J Relay send for our Engineering 

Data Book. Address: C. P. Clare & Co., ea . a A vf " 
3101 West Pratt Blud., Chicago 45, Illinois. In 
Canada: Canadian Line Materials Ltd., Toronto 13. 


Cable Address: CLARELAY. set i 
in the industrial field 





UW ARE YOUR COMMUNICATIONS ? 


Do the booklets, pamphlets, and manuals you use really work for you? 
Are these vital publications, that tell the story ef your products and your 
company, as cflective, readable, well designed and illustrated as they can 
be? ‘Today more than ever, your entire operation is judged by each annual 
report, employee manual, and public relations piece that you produce, 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 
remember 


COMMUNICATION 15 OUR BUSINESS 


For a good many decades McGraw-Hill has stood for complete coverage 
in the business literature field. Now the McGraw-Hill TECHNICAL WRITING 
Service offers a new approach to your publication problems — an inte- 
grated writing, editing, illustrating, and printing service for the custont 
production of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 
PROCEDURAL GUIDES and other collateral literature. More than 150 editorial 
and graphic experts are at your disposal, ready to prepare high-quality 
mater ial to youl own or government spe ( ific ations. Save time, save money 
... and make your communications work! Let our staff be your staff for 


technical and business publications. 


McGraw-Hill Book Co. TECHNICAL WRITING SERVICE 


Write or phone ‘Technical Writing Service, McGraw-Hill Book Co., Inc. 
330 West 42nd Street, New York 36, N.Y. e@ LOngacre 4-3000 


This service is available through ad agencies, 
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ELECTRO TEC 
SLIP RING 
ASSEMBLIES HIGH TEMP PLASTIC! 


NEW ETC-7 (POLYESTER RESIN) 
USED ON ILLUSTRATED PART FOR 
HIGH TEMPERATURE OPERATION 


Lees 
Porn 
wea 
' 


) ry Minn —_ 


GOLD RINGS? 


24 KT. SOUD GOLD RINGS — rae us ies were incorporated in 

- incorporated i 
ENTIRE RING THICKNESS ELEC- the assembly illustrated above, having 45 
TRODEPOSITED* UNIFORM rings, dia. .180”, ring width .020”, barrier 


HARDNESS, 90 to 100 BRINNELL. width .010”. Overall length, less leads 1.763”, 


aaaan 
| i 
RR 


Electro Tec Corp., in its constant endeavor 
to keep pace with the most exacting 
requirements, has developed these new 
rocesses and products. They provide 
flawless performance under conditions far 
exceeding the capabilities of other types 
of construction. Where high temperature 

is involved, the superiority of these 
assemblies is so marked, that acceptance 
has been industry-wide. At the same time, 
an increasing number of users are 
specifying these assemblies for the 
ultimate in dependability under normal 
operating conditions. Inquiries will 
receive prompt attention; no obligation. 
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72 rings on integral support — no accumulated tolerances — 
fulfills electrical, minimum weight and space requirements. 
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Dual purpose ae - Combining 

assembly com: Miniature high low friction torque 

bining “V” grooved signal cir- speed sampling . slip rings (.060 dia.) with ref- 
Cuits and wide power rings. switch — 24 channels. erence switch segments. 


PRODUCTS OF PRECISION CRAFTSMANSHIP 
BY A NEW AND REVOLUTIONARY PROCESS 


ELECTRO TEC 
CORP. 


SOUTH HACKENSACK, NEW JERSEY 


SILL LAL A 
SAS 
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How to make a Magnetic Core 


that’s really small? Use PERMENDUR! 


Write for 


your copy 
“MAGNETIC MATERIALS” 


This 32-page book contains valu- 
able data on all Allegheny Ludlum 
magnetic materials, silicon steels 
and special electrical alloys. Illus- 
trated in full color, includes essen- 
tial information on properties, 
characteristics, applications, etc. 
Your copy gladly sent free on 
request. 


ADDRESS DEPT. E-60 


When the conditions of service 
make it imperative for you to hold 
the size and weight of magnetic 
cores atan absolute minimum, that’s 
the place to use Permendur. With 
it you can push the flux density up 
to 20 kilogausses, and practically 
eliminate weight as a consideration. 

Along with its suitability for cores 
wherever the premium is laid on 
compactness, Permendur is just the 
thing for sonar magnetostriction 
applications, too. We maintain 
proper annealing facilities for this 


alloy. Write for technical data on it, 
and let our engineers help you to 
cash in on its possibilities. 

In addition to Permendur, we 
offer a range of high-permeability 
alloys, oriented silicon steels and 
other electrical alloys that is un- 
matched in its completeness. Our 
services also include the most 
modern facilities for lamination 
fabrication and heat treatment. 

Let, us supply your requirements. 
Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


® 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


Want more information? Use post card on last page. 
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e Outstanding performance 
Uniformly dependable 
Long life 
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Rigid quality control 


ae 


Constantly improved 


RADIO RECEPTOR Co. conducts continuing laboratory research to maintain highest stand- 
ards for existing types of selenium rectifiers, silicon and germanium diodes and tran- 
sistors—and to develop new units, including those to meet special needs where necessary. 
As rapidly as possible we publish bulletins on our products and they are always avail- 
able upon request. Sometimes, though, we find the printing presses simply cannot keep 
up with our progress ...So, for the best and most up-to-date facts about RADIO RECEPTOR 
semi-conductor products we suggest you submit your specifications. Our engineers will 
gladly make recommendations incorporating the very latest information at their com- 
mand. Just address Section E-4. ’ 


rear Semi-Conductor Division 


MAL Ones RADIO RECEPTOR COMPANY, INC. 


INCE 1922 SALES DEPARTMENT: 251 WEST 19TH STREET, NEW YORK 11, N. Y. 
Telephone: WAtkins 4-3633, Factories in Brooklyn, N.Y. 
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reertereryrete yore FROM THE RCA TUBE DIVISION 


/ 
Ew * RCA-6CG7 


Miniature Version of 6SN7-GT 


The new 9-pin 6€G7 is an RCA development. It’s a general-purpose, medium-mu 
twin triode intended particularly for use as a vertical and horizontal deflection 
oscillator in TV receivers. Because of its compactness, the RCA-6(G7 is ideal for use 
in printed circuit sockets. It employs a structure which permits cool operation of 
the grids to minimize grid emission, and an internal shield to prevent coupling 
between the triode units. Designed with a 600-ma heater having a controlled 
warm-up time, the tube assures dependable performance in series-string TV circuits. 
The RCA-6(G7 can also be used as phase inverter, multivibrator, sync-separator and 
amplifier, and resistance-coupled amplifier. 


RCA “SPECIAL REDS” for special industrial applications | TWIN BEAM POWER TUBE 


The 10,000-Hour Plus Line for 450-470 


Mc Operation 
RCA “Special Reds” are receiving-type tubes de- 


signed specifically for unusually exacting require- 
ments. These tubes offer extremely long life plus 
the special characteristics needed wherever uninter- 
rupted operation of equipment is required. These 
tubes are engineered to minimize the effects of 
shock, vibration, and the continuous operation 
found in industrial service. Their high quality is 
“built in” rather than “tested in.” So insist on RCA 
“Special Reds,” the finest receiving-type tubes your 
money can buy for rigorous, industrial applications! 


RCA BATTERIES—Types for virtually every need! 


More than 80 different types... ranging ; RCA-6524 
from the tiny penlite batteries to large 


types for industrial application... make 
up the RCA line. Special types are avail- 
able for circuit designers and experiment- 
ers—such as the small, versatile “slice- 
away” batteries (VS087 and VS068) for 
use with subminiature tubes and tran- 
sistors. RCA application engineers will 
gladly discuss your design problems with 
you. Write for battery catalog (BAT1 348). 


is well-suited for fixed and mobile 
UHF design—as a balanced push- 
pull rf power amplifier or frequency 
tripler. Delivers 20 watts (approx.) 
under ICAS conditions in class C cw 
and fm services —at 462 Mc! Maxi- 
mum plate dissipation is 25 watts 
(ICAS). Cathode inductance is re- 
duced to a negligible value by a 
common cathode for the two units. 


For technical data on any of the products shown, 
write to RCA Commercial Engineering Section, L-19-R Harrison, New Jersey 


ELECTRON TUBES * SEMICONDUCTOR DEVICES * BATTERIES » TEST EQUIPMENT » ELECTRONIC COMPONENTS 
RADIO CORPORATION of AMERICA 


TUBE DIVISION HARRISON. N. J. 
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CLEAN VACUUM 


This new pump has a pumping speed, in the micron pressure range, at least 
eight times greater per horsepower input than any previously developed mechanical 
vacuum pump. The new Kinney Model KMB 1200 Mechanical Booster Vacuum Pump is 
a positive displacement two-stage unit whose performance is revolutionary! It blanks 
off at one tenth micron (McLeod). There is no liquid sealant in the lobe rotor, first stage, 
to backstream into the vacuum system and contaminate the process. It will handle 
sudden outbursts of gas without interruption. For large central pumping systems and 
production processes, here is the ideal Vacuum Pump. 


The Model KMB supplements the twelve other Kinney High Vacuum Pump Models 
— the big line of industry-proved Vacuum Pumps. Kinney district offices are staffed by 
competent vacuum engineers who will be pleased to help you select the right Kinney 
Pump for your needs. Send coupon for details. 


KINNEY MFG. DIVISION 
THE NEW YORK AIR BRAKE COMPANY (N) Name 
3565 WASHINGTON STREET * BOSTON 30 * MASS 
Company 
Please send Bulletin V54 describing the complete 


line of Kinney Vacuum Pumps. Address 


Our vacuum problem involves City 
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At temperatures as high as +175 
as —55°C, Mallory X'T Tantalum Capacitors 


‘and as low 


offer thoroughly dependable operation and 
stable electrical characteristics. Introduced 
by Mallory after more than ten years of devel- 
opment, these capacitors are the answer to 
the extreme temperature problems encoun- 
tered in miniaturized electronic equipment. 


Mallory ‘Tantalum Capacitors give excellent 
.. hold stable 
capacitance and series resistance values. 


life at high temperatures . 


Rated for 175°C, they can also be supplied 
on special order for ambients up to 200°C, 
They perform equally well at the opposite 
end of the temperature band . .. maintaining 
high stability of capacitance and impedance 
down to —55°C, 


In mechanical design, too, these capacitors 
meet every requirement of miniature equip- 
ment. All capacitance and voltage ratings are 
supplied in a standard compact case diam- 


eter of only 7” 


. Your selection of mounting 
hardware is simplified, and the complete 
line of ratings fit into smaller space and 


weigh less than ever before. 


Write today for our Technical Bulletin on XT 
Tantalum Capacitors. And have a Mallory 
capacitor engineer consult with you on your 
specific application. He can lend valuable 
assistance in selection of components, devel- 
opment of special types where needed, and 


simplification of circuits. 


Parts distributors in all major cities stock Mallory standard components for your convenience 


ies 


‘xpect more... get more from MALLorY 


Silverlytic® Subminiature Capacitors 


For extreme temperatures 

‘Ty pe TAP tantalum anode capac- 
itors are available in ratings from 
6 mfd. 100 volts to 30 mfd. 6 volts, 
foroperation at —55°C to +85°C. 
Diameter 79'’; length 44", 

*Trade Mark 


Want more information? 


Use post card on last page 


P.R.MALLORY @ CO. inc 


IALLOR 


INDIANAPOLIS 6, INDIANA 
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> MANAGEMENT TREND... 
We’ve been out in the field almost 
for the two 
months, talking to a wide variety 
of people at such places as the 
Instrument Show, the National 
Electronics Conference, AIEE’s 
Fall Meeting and RETMA-IRE’S 
Radio Fall Meeting. 
good, and most of the men to whom 
we have talked think it will be as 
1955, but they 
also think there may be less spread 
between gross sales and net profit 


continuously past 


Business is 


good or better in 


because of rising costs. 

This conviction is causing man- 
agement generally to take a close 
look at not 
with the idea of reducing expendi- 


operating expenses, 
tures considered necessary for the 
encouragement of additional vol- 
ume but to weed out any nice but 
not strictly necessary expenses 
that may have crept in during the 
lush post-war period. Some long- 
range projects may suffer but, in 
the main, the objective is to effect 
eliminating 


economies — by non- 


essential routine. 


> BUSINESS MACHINES 

Data processing equipment is rap 
idly becoming one of the most im 
portant branches of the electronics 
industry. The promotional spot- 
light is currently playing brightly 
on the adaptation of such equip- 
Over 100 
known to be 


ment to business offices. 


big companies are 
studying its possible use for the 


handling of such things as finan- 
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CROSS 


TALK 


cial statistics, payrolls and stock 
records, and even to illuminate the 
which future 
efforts might go. 

Certainly much of the tech- 
nology by which data processing 
equipment can be adapted to gen- 
eral business use is known, so we are 
inclined to agree with those who 
think that this application of elec- 
tronics may some day be as im- 
portant as applications out in the 
manufacturing plant itself. But 
a word of caution seems advisable. 
Like industrial 
ness electronics will take time to 


road over sales 


electronics, busi- 
sell; it will be hard to devise uni- 
versally useful packages, even for 
similar businesses, so pushbutton 
right around the 


offices are not 


corner. 


> TRANSISTOR AVAILABILITY 
... A major manufacturer has the 
circuit and pre-production model 
for a practical transistorized port- 
able radio worked out. He thinks 
he could sell it, even at twice the 
price of 


conventional portables, 


addition to battery 
this 
also offers superior sensitivity and 
other performance advantages. 
So far, this 
not found it 
transistors he needs for even pilot- 
plant quantities, although they are 
going into military 
hearing aids. 


because in 


economy particular design 


manufacturer has 


possible to buy the 


devices and 
He says he can buy 
good low-gain transistors suitable 


for general use in quantity and at 


W. W. MacDONALD, Editor 


DECEMBER + 1954 


a reasonable price but has not so 
far found a source for types ca- 
pable of delivering 30 db or more 
at the required radio frequencies. 
These, he says, seem to be avail- 
able only in laboratory quantities, 
and at laboratory prices. 


> COLOR COMPLICATION .. . 
With just a few exceptions, manu- 
yet taken the 
color-television plunge, and it now 
seems unlikely that many will do 
so much before the end of 
vear at the earliest. 


facturers have not 


next 


Designers are developing their 
own pet circuits to simplify sets 
that meet NTSC signal standards, 
and much has already been accom- 
plished in the direction of cost- 
reducing simplification. But the 
cost of the picture tube remains 
very high, preventing the 
gested list price of receivers from 
going about the $500 
mark, where many merchandisers 
think it must go before color can 
be widely sold to the mass market. 


sug- 


down to 


> LAPEL RELIEF... In this, the 
heavy season for conventions and 
committee meetings, we note with 
the use of identification 
that stick to the lapel 
rather than being fastened to it 
with a marlinspike. 
nature of the stickum is unknown 
to us but the stuff holds, yet you 
can remove a dogtag with a slight 
pull and the nap 
your best suit comes with it. 


interest 
badges 


The precise 


none of from 





FIG. 1 


Reduction of germanium dioxide is accomplished under hydrogen atmosphere in 600-C electric furnace (left). Temperature is 


then raised to 1,000 C to produce ingot. Zone melting (right) provides high-purity germanium, Six induction-heating coils melt germa- 


nium in long graphite boat 


By FRANK H. BOWER 


Manufacturing Development Engineer 
Western Electric Co 
Allentown, Pennsylvania 


Manufacturing Grown 


Step-by-step procedure for making grown junction germanium transistors is described. 


Details are given on critical processes such as growing and doping monocrystalline ger- 


manium, locating the junction and attaching the base lead 


ROWN JUNCTION npn transistor 
G triodes begin as germanium 
dioxide, an expensive white powder 
of high purity, The first operation, 
at left of Fig. 1, involves removal 
of the oxygen from the germanium 
dioxide at 600 C, accomplished in 
a hydrogen-filled furnace. The 
temperature is then raised to 1,000 
(936 C is the 
melting point of germanium) pro- 
ducing a metallic ingot. The im- 
purity content of the germanium 
must now be reduced until less than 
one atom of impurity is present 
for every 10° germanium atoms. 


C for several hours 
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The concentration of impurity in 
the reduced ingot is measured by 
the resistivity of the material and 
is usually found to be between 2 
and 6 ohm-cm, For junction trans- 
istors, however, material of greater 
than 20 ohm-cm resistivity is re- 
quired and 40 ohm-em is preferred. 
At 27 C an intrinsic germanium 
bar would measure about 47 ohm- 
cm.’ 


Zone Melting 


The reduced ingot in a graphite 
boat is placed in a zone-melting 
furnace such as that shown at right 


in Fig. 1. This furnace has a one- 
pound capacity; larger units are 
used for actual production runs. It 
is an inert-gas-filled quartz tube 
which has a pull mechanism to draw 
the boat slowly and smoothly from 
one end to the other. An associated 
r-f generator supplies power to six 
work located at intervals 
along the tube. As the boat tra- 
verses the tube, it is heated in- 
tensely within the field of each coil 
and a molten zone is produced. 
After several hours the _ boat 
reaches the end of the tube. Since 
the impurities tend to remain in 


coils 
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STEPS IN MANUFACTURE 


@ Reduction of germanium dioxide 
and refining of the metal. 


@ Production of single-crystal ger- 
manium having minute amounts of 
doping alloys accurately distrib- 
uted both in location and concen- 
tration within it. 


@ Shaping of a small bar of 
single-crystal germanium contain- 
ing a back-to-back junction at its 
center. 


@ Performing cleaning, assembly 
and chemical operations necessary 
to attach the three electrodes to 
the bar; cleaning and protection 
of the bar’s surface; and housing 
the assembled bar in a sealed 
structure with access leads for 
external circuits. 


@ Electrically testing for accept- 
ance according to the unit’s d-c 
and low-frequency a-c operating 
characteristics, frequency re 
sponse, temperature  character- 
istic, stability and characteristic 
input and output impedances 


the liquid germanium, the six melt- 
ing zones have literally swept im- 
purities to the rear end of the 
ingot. This portion is the last to 
solidify and is below 20 ohm-cm 
in resistivity. It is cropped and 
along with other similarly cropped 
ends again refined by the same 
process.”** The purified material 
measures between 20 ohm-cm and 
intrinsic and is suitable for the 
next operation, 


Crystal Growing Apparatus 


The elimination of grain bound- 
aries and the high degree of 
crystalline perfection of a _ ger- 
manium single crystal are highly 
favorable to the unimpeded flow of 
carrier holes and electrons in the 
solid. Therefore the growing of 
large single crystals is a requisite 
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FIG. 2—Vertical crystal growing produces npn-type crystal. Grower has just 
completed its cycle and crystal is shown lifted from crucible to cool 


FIG. 3—Checking grown crystal for width of p-layer and resistivity of n-regions. 
Operator is performing a four-probe resistivity measurement 





FIG. 4—-Measuring minority carrier lifetime. Energy is applied to specimen in form 


of modulated light beam 


for basic material for high quality 
transistors.‘ 

By cooling very slowly the grains 
formed in the solid may be made 
than if the metal 
solidified. If one of 
grains is cut 


larger were 


rapidly these 
from the 


specimen and touched to a molten 


larger 


surface of the same metal, a single 


crystal can be grown as_ the 
temperature is slowly lowered and 
the crystal withdrawn. This grow- 
ing process is referred to as vertical 
crystal growing. 

Only the heart of the complete 
crystal grower is shown in Fig. 2; 
the complete unit includes tempera- 
ture 


control equipment, an r-f 


power generator, the growing 
chamber and associated mechanical 
and atmosphere control apparatus. 

Heating is accomplished by an 
r-f induction coil surrounding and 
concentric with a germanium- 
charged crucible. Controlled varia- 
tions in input to the coil 
accurately set the temperature of 
with minimum 
A graphite con- 
that 
obtained to 


power 


the germanium 
thermal 
tainer is 
coupling may be 


inertia. 

used so inductive 
heat 
the crucible and melt the german- 
ium despite the fact that at low or 
room temperatures germanium is 
conductor. A low-conduc- 
tivity water-filled cooling chamber 


a poor 


surrounds the inside quartz tube 
and is formed by a second annular 
cylinder of Pyrex glass outside the 
r-f coil. This provides a heat sink 
for radiated heat and aids in re- 
ducing the thermal inertia of the 
temperature control system. 

With germanium in the molten 
state, it is imperative that no un- 
intended contaminants enter solu- 
tion and that oxidation of both the 
melt and crucible be prevented. The 
inner quartz tube 
envelope for a controlled inert or 


serves as an 


reducing atmosphere’ such as 


helium or hydrogen. 


Crystal Growing 


The growing of a single n-crystal 
is begun with a measured charge of 
zone-purified germanium which has 
been acid etched, rinsed and dried.’ 
It is placed in the graphite crucible 
of the crystal grower and rapidly 
melted by heating a few hundred 
degrees above the melting 
(936 C) for about 5 minutes. The 
temperature is then lowered to a 
few degrees above the melting point 


point 


and a single crystal seed of ger- 
manium on a rotating vertical pull- 
ing shaft is slowly lowered until it 
dips into the molten charge. A short 
period of time is allotted for 
thermal equilibrium to be attained 
followed by a slow and steady with- 
drawal of the seed. As the seed is 
gradually pulled upward, tempera- 
ture and pull rate are again ad- 
justed so that germanium 
onto the seed to form a crystal of 


grows 


a desired cross sectional area. 


When a definite cross sectional 


FIG. 5—-Cutting operations produce transistor bars from single crystal. Slices are first made perpendicular to junction plane (left). These 
slices are gang sawed into bars (center). Electrolytic etching makes junction visible for centering between trimming saws (right) 
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size of the crystal is attained, the 
growing of the main body is begun. 
To accomplish this, temperature 
and pull rate are readjusted auto- 
matically causing the crystal to 
grow straight, vertical sides. 

The seed is rotated to produce a 
symmetrical crystal. The rotation 
also produces a continuous agita- 
tion which distributes the 
lated quantities of doping alloy 
more uniformily through the melt. 
If agitation and controlled growth 
rate were not employed, the crystal 
would solidify from a melt of 
rapidly increasing alloy concentra- 
tion and exhibit an 
throughout its 


calcu- 


undesirable 
length. 
Frequently, a small amplitude vi- 
bration is applied to the 
crystal during the growing process 
to achieve better distribution of the 


gradient 


also 


doping alloy. 


Doping 


Growing single crystals with p-n 


junctions requires additional ap- 


paratus for controlled addition of 


minute amounts of doping ma- 
terials such as gallium and arsenic. 
In producing npn junction trans- 
istors, the pulling of the crystal is 
the same as described, except that 
apparatus for dropping pellets of 
desired doping alloys is used. The 
pellets are barely visible to the 
naked eye and are dropped through 
tubes which may be seen in the 
photograph (Fig, 2 

The first n-type region is grown 
until it is the proper length. Then 
a charge of gallium-alloy pellets is 


dropped into the melt and diffuses 


rapidly. It overcomes the weak con- 
centration of n-dope (arsenic) al- 
ready in the melt and the growing 
crystal picks up gallium atoms in 
its structure giving it p-type char- 
acteristics. 

Within a specified period of time 
the doping apparatus releases a 
charge of concentrated arsenic »- 
and this 
domination of the gallium concen- 
tration reverting the melt to strong 
n-type. 


dope overcomes the 


The growth cycle is 
until this 


section of 


con- 


tinued heavily doped 


n-material has 
this 


sand- 


second 
grown on the crystal. In 


manner, a narrow p-layer 


wiched between two w-regions is 


produced, 
Crystal Inspection 


The finished 
evaluated for width of the p-layer 


npn crystal is 
and resistivity of the n-regions by 
measurements of voltage profile and 
resistivity. The latter are made by 
a method illustrated in Fig. 3 using 
four probes.’ The probes are placed 
on a flat surface of the crystal and 
through the 


a current is passed 


two outer electrodes and the float- 
ing potential is measured across the 
inner pair. This 
to overcome the rectifying proper- 


method is used 


ties of metal-semiconductor con- 


tacts and the adverse influence of 


minority carrier injection at cur- 
rent-carrying contacts. 
In addition, the lifetime of 


minority carriers’ (holes) in the 
lightly doped n-region is measured, 
Fig. 4, 


made to assure that twinning and 


and a visual inspection is 


lineage have not occurred to destroy 
the proper alignment of the atoms 
within the crystal. 
Sawing and Cleaning 
After the 
junction crystal 


single germanium 


has been grown, 
the crystal is mounted on a ceramic 
longitudinally into 
thin left). A 
diamond hard and 
brittle germanium and the valuable 
germanium 


in special filters. The slabs are re- 


plate and cut 
(Fig. 5, 
cuts the 


npn slabs 


saw 
sawdust is recovered 
moved from the ceramic plates and 
a lapping machine that 
shown in Fig. 6 (left) finishes the 


such as 


cuts to close tolerances. 
After a selective etching process 
that 


the slabs are 


renders the junction visible, 


mounted and cut as 


shown in Fig. 5 (center) in a 


second sawing operation. Figure 6 


illustrates the actual cut- 
The 


duced are approximately 


(right) 


ting operation. bars pro- 
1/32 in. 
hav- 


junction perpen- 


square in cross section each 
ing a visible npn 
dicular to its length. The align- 
ment of bars for trimming is illus- 
Fig. 5 and the 


trimming cut produces the 


trated in (right) 
final 


basic npn bar about 4 in. long. 


Assembly 


Assembly may be done under 
controlled 
All hand- 
ling of the germanium is performed 
with that the 


terial is clean and uncontaminated. 


microscopes and in 


low-humidity enclosures, 
yreat care so ma- 
Oxide and films which can form on 
the surface of the material play 


significant roles in the ultimately 


FIG. 6—After first cutting operation the slices are lapped to close tolerance (left). Semiautomatic saw trims bars (right). Machine 
incorporates provisions for recovering valuable germanium chips 
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FIG. 7—Bonding base lead (left) involves welding fine gold wire to 0.002-in. p-region. Operator probes junction with micromanipulator 
while checking transistor characteristics on oscilloscope. Trays of completed transistors (right) are loaded into racks for 24-hour aging 


attainable characteristics of the 
finished transistors.’ 

The inspected bar is mounted on 
a glass-and-metal header which 
makes ohmic contact to the ends 
of the bar giving rigid mounting 
and external electrical connection 
to the emitter and collector. After 
cleaning, an electrolytic etching 
operation is performed with a weak 
solution of potassium hydroxide in 
water as the electrolyte to remove 
the surface debris caused by the 
mechanical sawing 
and lapping. In a period of one to 
minutes, the 
setting of current density, the bar 
surface is brought to a high polish 
without the need for masking and 
without the use of strong chemical 
Then the current-voltage 
characteristics of the are 


observed on an oscilloscope. From 


operations of 


two depending on 


etches. 


device 


this point on, the device is protected 
from moisture by processing in a 


controlled atmos- 


phere, 


low-humidity 


Base Lead 


A third lead must now be at- 
tached to the thin p-region of the 
bar. This operation is illustrated in 
Fig. 7 (left). The equipment for 
location of the base connection sup- 
plies operating biases and an input 
and output circuit to the transistor 
assembly so that when the base lead 
probe is bearing on the p-region, 
the transistor is operating as an 
amplifier. The circuit is arranged 
so that the small 10-ke input signal 
and the amplified output signal are 
presented on the oscilloscope in an 
envelope pattern characteristic of 
most of the electrical parameters of 
the assembly under test. When the 
maximum gain point has_ been 
located, the gallium-doped = gold 
wire probe is bonded to the p-region 
by passing a_ welding current 


Table I—Key Electrical Parameters in Transistor Testing 


(1) J... collector current at zero emitter current and collector voltage of + 4.5 v 


with respect to the base (4 


: +4.5 v) 


(2) Jeo, the same current measured at V, = 4-10 v 
(3) Leos, the same current measured at V, = +30 v 


(4) 1 
current multiplication ratio 
(S) 1 + Ff, same as in (4 


+ HH, parameter His equal to the absolute value of a, the short-circuit 


but measured at 60 C 


(6) I», open-circuit feedback voltage ratio, approximately equal to base resist- 
ance r), divided by collector resistance r, 


(7) Hee, admittance between collector and base 


approximately equal to the 


reciprocal of the collector resistance r, 
(8) Hy, short-circuit input impedance, approximately equal to the emitter re- 


sistance r, 


(9) f, 


. alpha cutoff frequency measured as the frequency at which alpha has 


dropped 3 db from its low-frequency value 


(10) C 
+4.5 v and zero emitter current 


, collector to base capacitance in wuf measured at a collector voltage of 


(11) Ny, noise figure at 1,000 eps for 450-cps bandwidth 


* Tests"conducted at room temperature unless otherwise noted 


through the contact. By observing 
the positioning through a 30-power 
microscope and watching’ the 
oscilloscope pattern, the bonding of 
a 0.002-in. diameter wire to an 
equally thin p-layer is readily ac- 
complished. The gold wire is then 
attached to the third header lead 
and makes the base connection 
available for external contact. 

A protective coating is applied to 
the internal bar assembly and it is 
hermetically sealed into a can in a 
dry atmosphere. The seal is made 
by soldering, using a few seconds 
application of r-f power to the 
header skirt which causes localized 
heating to soldering temperature. 

After 24 hours of power aging 
(Fig. 7, right), the transistor is 
cycled twice from room tempera- 
ture to 60 C to stabilize its charac- 
teristics. The final testing consists 
of measuring the 11 electrical 
parameters listed in Table I. 

For assistance in preparing this 
material, acknowledgement is made 
to T. F. Briody and J. C. Yastrzab. 
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TRANSMITTER 


FIG, 1 
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Glow-tube light-beam telemetering transmitter circuit at left and telemetering receiver at right using multiplier phototube 
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Low-frequency pulse waveforms originating in high-potential or dangerous radiation area 


modulate a glow discharge tube. Multiplier phototube at other end of light-tight shielded 


tube picks up the resulting blinks. Multichannel systems may be employed 


By H. J. STRICKLAND 


Livermore 
of the U. S. Atomic Energy Commission 


Research Laboratory 


operated by California Research and Development Co 


ELEMETERING of 0 to 10-volt 
d-c, 5 to 50-millisecond pulses 

at a repetition rate of 1 to 20 pulses 
per second was necessary to pro- 
vide monitoring of signal charac- 
teristics at a remote control] loca- 
tion isolated from an inaccessible 
high-potential and radiation area. 
Figure 1 circuit de- 
tails of equipment making up the 
telemetering system. Direct-cur- 
rent amplifiers were used in both 
receiver and transmitter to provide 
low-frequency adequate 
time for low-repetition-rate 
pulses and to reproduce linear rela- 
tive d-c signa] levels. The modulated 
light source tube used was a 
R 1130B having a 5,200 angstrom 
peak wavelength with essentially 
linear current-versus-light-inten- 
sity characteristics, 
range of 5 to 35 ma. A 6L6 oper- 
ated class A was used to drive the 
R1130B. The 6L6 was driven by a 
12AX7 cathode-coupled amplifier. 
Low-frequency compensation at 1 
pulse per second necessitated 100-uf 


shows 


response, 
rise 


between a 
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a-c coupling between the 12AX7 
plate and 6L6 grid, with the d-c 
grid level controlled through a 0.5- 
megohm potentiometer. 

A 500-uynf capacitor was con- 
nected between the input of the 
transmitter and the grid of the 
first 12AX7 section to compensate 
for coupling of high-frequency 
components through the 1-megohm 
potentiometer used in the experi- 
ment. With a high-quality potentio- 
meter the capacitive compensation 
could have been omitted. A com- 
pensating capacitor was not used 
in the similar circuit location of 
the input to the receiver as the 
quality of the 2-megohm potentio- 
meter used in the receiver input 
was adequate to pass the required 
frequencies. 

An electrostatically shielded and 
light-sealed multiplier phototube 
was used as the light-beam re- 
ceiver. A d-c filament supply feed- 
ing a low-microphonic 12AY7 in 
the first receiver amplifier greatly 
improved the signal-to-noise ratio. 


Type NE-51 lamps were used as d-c 
interstage coupling devices to keep 
the relative d-c grid voltage and 
plate supply levels down. Adequate 
low-frequency compensation was 
obtained by bypassing the d-c coup- 
ling with 50-uf capacitors. 

A zero-output baseline control on 
the oscilloscope was established by 
using a capacitive coupling in the 
output of a 12AT7 cathode follower. 
Zero-signal baseline drift was 
minimized by the use of regulated 
power supplies. 

Response was excellent using 1 to 
100-cycle square-wave signals. Al- 
though the system was primarily 
designed for monitoring low-repe- 
tition-rate pulses and d-c level 
amplitudes at 3-foot light beam 
distances its potentialities are not 
limited to these parameters. The 
circuits were quite stable for long 
periods of operation and if properly 
adjusted could be relied on for 
about +10-percent accuracy. 

The author thanks W. Bauer for 
many helpful suggestions. 
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FIG. 1 


Sound projector sends out high 
frequency clicks. Deflector diverts sound 
to one side or the other of main beam 
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FIG. 2—Circuit of the oscillator depends 
upon capacitor charge and discharge to 
set up damped oscillations 


Kvolution of electronic aids for detection and avoidance of obstacles by the sightless, 


culminating in motor-driven scanner that projects 10-ke 


0.7 to 1 second over 60-degree amplitude gives usable 


aurally by reflection 


BSTACLE DETECTION devices, 
O generally taking the form of 
sonic projectors from which little 
sound reaches the ear of the user 
directly, have evolved since the mid- 
1940's, 
literature and their inspiration is 
the 


They are described in the 
summarized in chronological 
table 

Although none of these devices 
serves as a genuine means of ob- 
avoidance, their 
that of making 
obstacles actually 


subjective 
most 
percept- 


stacle 
effect is 
nearby 
They have 
been of considerable value in train- 


ible as sources of sound. 
ing newly blinded people although 
no ranging provision is inherent in 
them. 

During the past two years, the 
visual replacement project at this 
laboratory with partial support of 
the Signal Corps, Air Materiel Com 
mand and the Office of Naval Re- 
search, constructed two new 
The first 
was intended purely as a training 
aid. It 
may be capable of providing the 
user enough information to serve 


has 
types of sound projectors. 


is now hoped the second 


136 


for obstacle avoidance under certain 
conditions. 

The first projector, shown in Fig. 
1, employs the circuit given in Fig. 
2. The transducer is a British type 
MIC-12 crystal sound cell situated 
in the focal plane of a spun alumi- 
num paraboloid of 0.25-inch focal 
length and 4-inch mouth diameter. 
This horn, together with hearing-aid 
batteries, pulsing relay and other 
circuit elements, is housed in an 
aluminum box approximately 4.5 
1.5 The curved 
front compartment of the box con- 


7.5 inches large. 


tains a vertical metal plate that may 
be moved azimuthally to deflect a 
part of the sound in directions to one 
side or the other of the main beam. 
the l-uf 
capacitor actuates the relay arma- 
ture. 


Charging current for 
When this current reaches a 
sufficiently small value, the 
armature is released and the capaci- 


relay 


tor is quickly discharged through 
the the transformer. 
The type of sound thus produced is 


primary of 


a series of pulses (each of which 
consists of a damped oscillation at 
a frequency about 9 kc). The pulse 


pulses. Optimum scan rate of 


signal that identifies objects 


repetition frequency is adjustable, 
usually being set at 16 to 30 pulses 
asec. At 18 inches 
in front of the projector the pulse 
104 db 
0.0002 
dyne per sqcem. The beam intensity 


a distance of 


amplitude is approximately 


above a sound pressure of 
is down 6 db at 15 deg each side of 
center and down 12 db at the 30-deg 
points. This projector will provide 
satisfactory detection of large ob- 
stacles at distances of 25 to 30 ft 
under quiet conditions and 10 to 
15 ft 
traffic noise. 


under conditions of normal 


Scanner Projector 


The second form of projector has 


been in process of development 
mainly as a consequence of a recent 
the so-called 


discovery’ concerning 


oil birds. These creatures, inhabit- 
ing certain parts of South and Cen- 
tral 
location 


sonic echo- 


America, employ 


for obstacle avoidance in 
flight through the absolute darkness 
The sounds emitted 


by these birds while in flight con- 


of large caves. 


sist of a series of extremely intense, 
sharp, metallic clicks the center fre- 
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FIG. 3—Latest version uses miniature 
motor to scan area of interest. It hooks 
on belt and weighs only 1%4 pounds 


quency of which is in the region 7 to 
8 ke. 

sugyest 
not 


Oscillograms of these clicks 
that their 
unlike those produced in 


waveforms are 
the 
projector just described, although 
intensity is many time greater. 
This information reopened the 
question of whether or 
methods might be 


enough information 


not sonar 


made to vield 
for genuine 
there- 


fore decided to construct a projector 


obstacle avoidance. It was 
Two 
built. 


3, has a 


utilizing automatic scanning. 


models have thus far been 
The latest, shown in Fig. 
diameter of 32 inches and a length 
of 8] The 


each case are crystal sound-cells. 


inches, transducers in 


Paraboloidal horns are fastened 
to the top cap of the box and open 
The 
is reflected horizontalls 
through the opening in the side of 
the the 


ellipse, which can be 


vertically downward. sound 


beam out 
aluminum 
through 
oriented 


cylinder by 
seen 
this opening. The ellipse 
at 45 deg from the 
mounted on a vertical shaft that is 
driven by a small motor in the lower 


vertical) is 


section of the cylinder. 

In the first model, the reflecting 
ellipse rotated at about 1 rps and 
thus the sound beam emerged from 
half the 


Angular width of the open- 


the projector only about 
time. 
the side of the cylinder is 
In the latest the 
ellipse is made to execute an angu- 


ing in 


120 deg. model, 
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lar oscillation with an amplitude of 
60 deg and a period of 0.7 sec by 
means of a mechanism comprising 
a Scotch crosshead and a rack and 
pinion assembly. Thus the beam 
continually emerges from the pro- 
jector with a sinusoidal right-and- 
left scanning motion. 


Motor-Driven Scanner 


In both models the 
permanent-magnet rotor type with 
make-and-break contacts 
by the rotor shaft. The electrical 
pulses for exciting the transducer 


motor 1s a 


actuated 


are supplied from the motor field 
coil at each break of the contacts. 
The 


nance at 


transducer is tuned to reso- 
approximately 10 ke by 
shunting it with a 50-mh choke. 
This parallel-resonant circuit is 
coupled to the motor coil through a 
small the 


amount of low-frequency energy in 


capacitor to reduce 


the exciting pulses. Pulse ampli- 
tude from the second model is some- 
what greater than that the 
projector of Fig. 1. Recent devel- 
opments have improved pulses. 
Experience with 


from 


this form of 


projector confirms the supposition 
that automatic scanning provides a 


gain in the information obtainable 
from the device. 
to 1 
manually 


A scan rate of 0.7 
difficult to maintain 

this has 
estimated as about the optimum on 


sec is 


and rate been 
the basis of a number of considera- 
tions. The later model is provided 


with a hook for attachment to belt 


or clothing, so that both hands of 
the user can be free. Weight of this 
model is 1? lb. With this arrange 
ment, it is conceivabie that, at least 
in thinly settled areas, the blind 
might use a cane for the detection 
of step-downs or drops, while using 
sound 
avoidance. 

Projectors of this kind are still 
inadequate for 
under many conditions, particularly 


the projector tor obstacle 


obstacie avoidance 
in noisy and congested areas. It 
the intensity of the projected sound 
were increased to make it compar 
that of the oil 
sounds, the noise would be so great 


able with birds’ 
that the user would become tar too 
conspicuous. 

that in 


would be 


However, it is probable 
that 


assure 


order 
the 


tensities otf 


needed to detection ol 


ail opstacles, because of the prima- 


rily specular character of sound re 


flections from most surfaces. ven 


then, high levels of ambient noise 


could seriousiy interfere with ob 


stacle detection and avoidance, 


Since step-downs or drops can 


only be detected optically, or with 


a material probe such as a cane, it 
is highly probable that the eventual 
general-purpose travel aid for the 


blind will be entirely optical. How- 


ever, the inherent simplicity, low 


cost and ruggedness of sound pro 


jectors still justify their considera 


tion for use under very simple 


travel conditions, such as those en 


countered in rural areas, 


CHRONOLOGY OF SONIC BLIND AIDS 


1941—D. R. Griffin’ shows that bats make use of ultrasonic echo-location tor obstacle 
avoidance in flight, and have nerve mechanism (like radar t-r switch) to 
“short-circuit” ear while high-intensity sound pulse is being emitted 

1944—K. M. Dallenbach and M. Supa’ demonstrate that obstacle sense of the blind 
lies in ability to interpret sound echoes (above 8 kc) from large objects 

1944—Griffin’s metallic snapper in paraboloid is used to train blinded veterans 
W. Etkin, CCNY, and others at Haskins Laboratories, New York City, experi 
ment with electrically driven sound sources 


1947—V. Twersky, 


Witcher’ and R. L. Beurle 


use tones or pulses at 8 to 12 ke 


to projected by electromechanical transducer from paraboloid to minimize direct 


1951 


pickup and enhance reflections from obstacles 


1953—Griffin’ shows that South American oil birds fly in absolute darkness of large 
caves by the aid of very intense, sharp, metallic-sounding clicks about 8 kc 


REFERENCES 
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Sine-Squared Pulses 


Flaws in television systems show up better when a sine-squared pulse is applied than when 


square waves are used for checking. Broadcast engineers will find the techniques de- 


scribed useful in lining up transmitters and studio gear for color 


By RALPH C. KENNEDY 


SE of a sine-squared test pulse 
U subjects a television system 
to a more realistic test than does a 
square wave because the camera 
signal from a sharp vertical black- 
to-white transition 
squared curve.’ 

Furthermore, a sine-squared 
pulse provides a more rigorous test 
for ringing 
Overshoot, 


follows a sine- 


than a 
when a 


square 
sine-squared 
is passed through an ideal 
bandwidth-limited system, is 13 
percent as against 8.9 percent for 


wave. 


pulse 


a square 

When ideally limited, the pulse 
(sin «)/x function. 
The pulse spectrum is such that the 
component energies at the nominal 
high-frequency limit are down 6 
db in power and have zero value at 


wave, 


appears as a 


Development Engineer 


Neu 


twice the nominal high-frequency 
limit.** Since the pulse conforms to 
these values within about +1 per- 
cent, there is available in the sine- 
squared pulse a mathematical 
function readily reproducible and 
suitable for all types of analysis 
and synthesis. 


Test Interpretation 


A system’s response characteris- 
tic is appraised by the pulse dura- 
tion and amplitude. The area under 
the pulse remains constant so that 
bandwidth limitation most  fre- 
quently causes only a decrease in 
pulse height and an increase in 
pulse width. Furthermore, the 
phase characteristic is readily eval- 
uated by the symmetry or lack of it 
about the pulse axis. A (sin 2)/z 


SINE-SQUARED TEST PULSE 


A pulse having the shape of the curve y 


sin® x has been used to check distortion in 


television links in England and on the continent for a number of years.’ However, little 
use of this test pulse has been made in the U. S. 


The CCIF (Comite Consultatif International Telephonique) in 1951 


provisionally 


adopted the following specification for this test pulse: (1) the prf shall be at the line 
frequency and (2) the half-amplitude duration of the pulse shall equal half the period 
of the system's nominal bandwidth. Thus for a system 6 db down in power at 4.5 mc, 
the half-amplitude pulse duration is 0.111 usec 


National Broadcasting Company 
York, Neu 


York 


function is perfectly symmetrical 
about the pulse axis. Any departure 
from this ideal condition by the sys- 
tem phase characteristic most fre- 
quently causes only dissymmetry to 
occur. If time of transmission 
through a system is faster at high 
frequencies than at low frequencies, 
ripples appear prior to the pulse 
while the converse causes ripples 
following the pulse. 

Since the pulse consists of fre- 
quency components up to twice the 
nominal high-frequency limit, the 
pulse appraises only a certain por- 
tion of the spectrum. This dic- 
tates the use of two pulses for test- 
ing 4-mc circuits—one 
having half-amplitude 
duration which contains energy 6 
db down at 2 me and no energy at 
4 me and a second of 0.125-usec 
half-amplitude duration which cor- 
respondipgly is 6 db down at 4 me 
and zero at & me. 

By combining a 
square wave having sine-squared 
transitions with the two 
pulses, a system can be thoroughly 
checked throughout the total pass 
band. The use of a calibrated os- 
cilloscope scale based on a rating 
factor’ enables the observer imme- 


television 


0.25-usec 


low-frequency 


above 
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Test Color-TV Systems 


diately to determine the go or no-go 
characteristics of the system. 


Equipment 


Figure 1 illustrates the equip- 
ment setup for generating test 
pulses. The input pulse amplifier 
is a twin triode. It accepts the hori- 
zontal-blanking signal and provides 
a sharply differentiated, large-am- 
plitude negative pulse to drive the 
twin-triode cathode-coupled multi- 
vibrator that the 
squared pulse 20 or 30 usec and de- 
livers a large-amplitude 
pulse to the pulse shaper. 

The pulse shaper is a_ pentode 
amplifier 
time and inverts the negative pulse. 
The trigger circuit is transformer 
coupled to a conventional blocking 
oscillator that creates large ampli- 
tude short-duration pulses, which 
are shaped in the filters. 

Waveforms (A) to (B) show two 


delays sine- 


negative 


that increases pulse rise 


FIG. 1 
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test pulses having half-amplitude 
durations of 0.34 and 0.11 usec re- 
spectively. These test pulses were 
put through a series of low-pass 
linear-phase-shift filters®’ and a 
lossless nonlinear-phase network." 

The low-pass filters have charac- 
teristics such that their response is 
down 3 db at 6.0, 4.0, 2.3 and 1.67 
me. Waveforms (C) to (F) show 
the effect the filters have on the 
0.34-usec pulse. Decreasing pulse 
height and increasing width are 
evident in (FE) and (F) while the 
symmetry in (F) occurs as the 
pulse begins to assume a (sin x)/x 
form. Since the 0.34-usec pulse has 
essentially no energy above 3 mc, the 
6 and 4-mce filters have no effect on 
pulse height or duration as is evi- 
dent in (C) and (D). 


Filter Effects 


Waveforms (G) through (1) 
show the effect of the 6, 4, and 2.3- 


Equipment setup for generating sine-squared pulses 


me filters on the 0.11l-usee pulse. 
The phase characteristic of both the 
6 and 4-me filters is not as good as it 
is in the 2.3-mce filter. 

Waveforms (J) and (K) display 
the effect produced on the pulse by 
a iossless nonlinear-phase network. 
The network used was designed to 
produce the NTSC envelope-delay 
characteristics for color tv trans- 
mitters. The requirement is that 
the envelope delay remain constant 
from 50 ke to 3 me and then de- 
crease linearly to 4.18 me so that 
it is 0.17 usec at a frequency of 
3.579 me. 


Distortion 


Little effect should be produced 
on the 0.34-usee pulse as is evident 
in (J). However, the 0.11-usec pulse 
is distorted as seen in (K). Further- 
more, the slight ripple in (J) fol- 
lows the main pulse whereas it pre- 
cedes the pulses in (K). 
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COMPONENT DESIGN TRENDS 


FIG. 1—-Center-threaded brass insert of 
toroid allows coils to be stacked with. 
out applying mounting pressure to 
plastic case or coil assembly 


4 


FIG. 2-——Open toroid unit is recom- 
mended for high-temperature operation; 
pigtail unit has an inductance of 93 
mh; hermetically sealed unit is small 


36 


FIG. 3—-High-frequency controllable in- 
ductor is wound on toroidal core and 
hermetically sealed in case that serves 
as magnetic shield 


Ferrite and powdered-iron cores in varied shapes give new high-frequency inductors and 


transformers the versatility and compactness of low-frequency units. Toroidal construe- 


tion finds greater use. Metallized glass inductors give stability and ruggedness 


get of the more significant re- 
cent advances in high-fre- 


quency inductors are the extension 


of saturable reactor and magnetic 
amplifier techniques and the intro- 
for coil 
advance in- 


duction of materials 
forms. 


cludes 


new 
The 
ferrites, 


former 
cores for 
about 100 
me; the latter includes glass and 


used as 
inductors operating to 


other low-loss materials, used as 
forms at higher frequencies. 
High-frequency inductors are 
simple, being wire 
form. Wire is avail- 


innumerable 


superficially 
wound on a 
able 
and various materials are made as 
Wind- 


ing is a relatively simple process. 


from producers 


tubes suitable for coil forms. 
Thus many equipment manufactur- 


ers wind 
from 


their own inductors and 


such unsophisticated begin- 
nings evolve special materials, tech- 
niques and designs. There seems to 
and more manu- 
of high-frequency induc- 
tors than of any other component. 
Units range from a 
use at hundreds of megacycles to a 


be more variety 
facturers 


few uuh for 
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hundred henrys or so for use at 


hundreds of cycles. This range 


necessitates variety. 
Toroids and Filters 


From audio frequencies to a few 
megacycles, torodial coils are often 
preferred for their self-shielding. 
For example, Burnell & Co. special- 
izes in 
and 
lines on 


winding transformers, fil- 
ters mutual-inductance delay 
molybdenum-Permalloy 
dust-core toroids. One more recent 
innovation is a set of plug-in dec- 
ranging in 
steps of 1, 2, 3, 4 and 8 in 
decade from 1 mh to 180 h. Termi- 
the axis and serve to 
unit on 
desired 


ade precision toroids 


each 


nals are on 


mount one another to 


produce the inductance ; 
this is especially useful during cir- 
cuit development from 100 to 10,000 
cps. 
Many 
their 


custom-engineer 
and transformers. 


firms 
inductors 


Raytheon Manufacturing Co. winds 
ultrasonic and other special units 
to order. On the other hand, com- 
panies such as Freed Transformer 
carry a wide range of inductors and 
filters as catalog items, including 
miniature transistor transformers. 

High-temperature operation of 
limited 


low as 


core inductors is ultimately 
by Curie temperature (as 
about 100C_ for 
initial permeability, t 
for iron). At Tri-Dex Electronics, 
Teflon ceramic 
used with metal bobbins where pos- 
high heat 
such bobbins are attached directly 
to heat sinks for above 
180C. The Arnold Engineering Co. 
furnishes powdered 


high 
RO0C 


ferrites of 
about 
insulation 


and are 


sible for conductivity ; 


operation 


Permalloy to- 
roids scabilized to provide a perme- 
within 0.1 


ability constant per- 


cent over a specified temperature 
range. 

These examples are by way of 
pointing out that a high-frequency 
inductor must be 
adaptability or tailored to its use. 


Refinements 


engineered for 


come from design, 
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Highly stable inductances are formed by metallizing windings on glass forms. Pitch of spiral can be varied to shape tuning curve of 


variable units with slug tuning. Transformers can be made by winding ordinary wire on metallized glass forms 


choice of materials and techniques 

such as handling fine wire. 
Advances in manufacturing tech- 

niques unit 


Accessories Co. 


have lowered costs. 


Communication 
toroidal winding machines 
with speeds of 2,500 to 3,000 turns 


uses 


per minute, compared with 500 tpm 
used formerly, to wind the coil on 
the powdered-iron core whose cross- 
section is shown in Fig, 1. 
Polyester and alkyd compounds 
seal units and vet add little to their 
overall size. Such inductors oper 
ate over a temperature 
10C. to +85C; in this 
drift of a 


filter may be less than 0.5 percent, 


range of 
range the 
frequency telemetering 
for example. In response to the 
demand for components compatible 
with transistors, manufacturers are 
such 


developing subminiature in- 


ductors as those in Fig, 2. 


Saturable Reactors 


Automatic voltage-stabilizing in- 
ductors, variable and saturable reg- 


ulators and magnetic amplifiers, 


which are common components at 
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power frequencies, are being ex- 
tended in operation up to tens of 
megacycles. Controllable inductors 
are used in tunable filters, variable 
delay lines, switches and modula- 


tors. In the Increductor (trade 
name of CGS Laboratories) of Fig. 
through more 


windings determines the 


6, current one or 
control 
magnetic state of the core to control 
the effective inductance of a signal! 
The windings 
arranged to 


winding. and core 


are cancel inductive 
coupling. 

At zero control current, the sig- 
nal winding of a controllable in- 
induct- 
ance; this is about 66 microhenrys 
for the 


are plotted in Fig. 4. 


ductor has its maximum 
whose characteristics 


At full rated 


unit 


Previous Articles in Series 


control current of 100 ma the in- 
ductance of this unit is reduced to 
The rela- 


tion between control current and in- 


less than a microhenry. 


ductance is given by the stationary 
scales at the top and bottom of Fig. 
1. The scales are aligned for mono- 
tonically increasing control current 
Because of hysteresis, the induet- 
slightly different 
reached by decreasing the current. 


ance is when 


Loss relative to reactance varies 
with frequency and inductance as 
shown by the constant-Q contours 
of Fig. 4. 

Most 
larger temperature coefficients than 


controllable reactors have 


linear components, although there 


is generally a control current at 


which temperature coefficient of in 
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COMPONENT DESIGN TRENDS 


© Self-shielding molybdenum-Permalloy dust-core toroids can be 
stacked for decade inductors 


© Combining Teflon and ceramic insulation with heat-conducting 
metal bobbins permits operation above 180C 


© New toroidal winding machines run at speeds up to 3,000 tpm 


® Metallized glass construction permits economical production of 
variable-pitch units giving special tuning characteristics 


ductance is from 50C to 
+80C, Typical values of temper- 
ature coefficient are 0.1 percent to 
0.5 percent. 

Up to 10 me, ratios of maximum 
to minimum inductance in the 
hundreds are feasible; to 50 me, 
ratios in the order of 80 to 100 
are achieved; at higher frequencies 
the ratio of maximum to mini- 
mum inductance is less than 2. Up 
to 50 me, the peak Q ranges from a 
few hundred down to 40; at 100 me 
it is between 10 and 50. Control 
power is usually 0.1 to 100 milli- 
watts, and rarely over a watt, yet 
r-f outputs to 300 watts can be con- 
trolled between 20 and 40 me. 
Special units can operate to 250 mc. 
Maximum inductance can 
100 henrys. Standard units re- 
spond to a 1,000-cps sawtooth con- 
trol current; special units respond 
to control currents varying at meg- 
acycle rates. In a representative 
application, the frequency of an 
oscillator shifted 25 percent per 
ma of control current in the region 
of zero temperature coefficient. 

To counteract the decrease in 
variation due to remanent magne- 
tism, the Vari-L Co. shunts the 
toroid with a permanent magnet 
in addition to control windings. The 
permanent magnet provides a bias 
field with a stability that would be 
difficult to achieve by a bias current 
in a separate winding and without 
continuous expenditure of power. 
The magnet can be rotated with a 
screwdriver adjustment to trim the 
starting inductance or the shape of 
the characteristic curve. 


zero 


exceed 


Ferrite Cores 


Ferrites, which are crystals com- 
monly formed from NiO, ZnO, and 
Fe,O, (but which may: also contain 
copper, iron, lithium, magnesium, 
manganese or cadmium), are the 
core materials used in more re- 
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cently developed high-frequency 
inductors. At lower frequencies, 
grain-oriented tape-wound _ iron 
cores are used, but even in thin 
insulated laminations they intro- 
duce too much eddy current 
for general 
hundred _ kilocycles. 

Ferrites are being applied to 
variable inductors, high-frequency 
saturable reactors, magnetic am- 
plifiers, pulse transformers, reso- 
nant reactors, flyback inductances 
and, usually in toroids, to a wide 
variety of filters—lower sideband, 
band-pass, low-pass, high-pass, 
traps (band rejection), telemeter- 
ing and interstage. They are well 
suited to antenna coil cores, tele- 
vision components and miniature 
transformers, especially for ultra- 
sonics and for tv deflection and im- 
pedance matching. 

Magnetostrictive effect is a func- 
tion of composition. It can be made 
zero if undesired, or accentuated to 
provide electromechanical — trans- 
ducers. Composition also affects Q 
and Curie temperature. 


loss 


use above a_ few 


Antenna Transformer 


By way of illustrating the per- 
formance of contemporary _ r-f 
transformers, the 
Polycoupler (CGS _ Laboratories) 
antenna transformer is presented 
in Fig. 5. This unit, utilizing a core 
material adapted for the applica- 
tion, couples a balanced rhombic 
antenna with a mean impedance of 
600 ohms to a 75-ohm feeder line; 
it can handle up to six receivers in 
parallel with negligible cross cou- 
pling. Although rated for operation 
from 2 to 20 me, the curves are 
plotted over the full range of meas- 
urements as made by two _ inde- 
pendent users. 

Different test equipment was 
used in the two measurements 
whose results are combined in Fig. 


response of a 


5; the methods were substantially 
the same, however. A signal gen- 
erator fed the coupler through a 
simulated 600-ohm impedance. 
Three different loads were used one 
at a time in each case: 100, 75 and 
50 ohms. Because of individual 
differences in the test setups, the 
data are presented as a scatter dia- 
gram. At the low-frequency end, 
response fell off as the load resist- 
ance the high-fre- 
quency response fell off 
abruptly as the load resistance de- 
creased. 


increased; at 
end, 


Metallized Glass Inductors 


Metallized 
filling various 
their drift stability, 
and adaptability to production-line 
fabrication. Low coefficient of 
thermal expansion for the coil form 
coupled with low temperature co- 
efficient of dielectric constant (sub- 
stantially constant up to 100C) re- 
sult in an extremely low tempera- 


inductors 
because of 


glass are 
needs 


ruggedness 
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FIG. 4—Representative Q plot of con- 
trollable inductor shows Q as function 
of inductance (related to control current) 
and of frequency 


oa 
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FIG. 5—Data from two independent 
tests of an antenna transformer are 
presented as a scatter diagram 
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FIG. 6—For quality control. L, C and 
Q of this r-f assembly are measured 


ture coefficient of inductance, ap- 
proximately 7 «x 10° per degree C 
for Corning Glass units without 
In these inductors, the con- 
ductors are fired on the coil forms, 
and consequently the units can be 
calibrated and accurately dupli- 
Values of Q are in general 
than for comparable wire- 
wound units. At 20 tpi the average 
Q for a typical inductor is about 
120. However, in designs where 
the unit behaves more as a distrib- 
uted circuit element than a lumped 
constant, quality may be described 
better in terms of d-c resistance, 


cores, 


cated. 
lower 


which is usually low. 

As illustrative values (for a vari- 
able inductor tuned by a slug over 
the f-m band from 87 to 109 mc), 


apparent inductance at 100 mc is 
0.07 uh, distributed capacitance 
without core is 0.6 uuf, with core 
full in it is 1.1 ypuf, minimum Q at 
108 me without slug is 150 and 
temperature coefficient of induct- 
ance without core is +6 10° 
per degree C at 100 me, using the 
recommended low-loss ceramic core. 

At Corning, such units are fab- 
ricated by firing silver onto the low- 
loss glass form; the silver is then 
copper-plated and, if desired, a 
coating of flash tinning is applied 
to protect the conductor from oxi- 
dation. Average total thickness of 
metal is 0.0010 to 0.0015 inch. Such 
metallized inductors are used from 
30 to 1,000 me; production units are 
used in low-frequency, f-m and uhf 
applications. 

Bifilar inductances for trans- 
formers can be supplied with fixed 
pitches. Conductor width and gap 
width can be varied to meet par- 
ticular requirements, although ex- 
perience to date at Corning has 
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FIG. 7-—-Miniature slug-tuned and shielded r-f coil form is 7/16 inch in diameter and 
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»PONGE NEOPRENE 
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POWDERED IRON CUP 
CORE AND 
cap 


WINDING 
SPACE 


NEOPRENE WASHER 


Zoo TUNING SLUG 


u" 
oo LONG 


extends %* inch below chassis when mounted with screw above chassis 


been that gap width can be fixed 
in any one design; minimum prac- 
tical gap width is 0.020 inch, and 
gaps up to 0.125 inch have 
produced. A maximum of 20 tpi 
seems practical. 

Space limitations and 
coupling coefficients may preclude 
metallized glass transformers. One 
alternative is a metallized inductor 
in the tuned circuit of an oscillator 
with a wire-wound tickler cemented 
onto the glass form. 

A related component is the metal- 
lized coil form for delay lines. This 
form consists usually of from 12 to 
30 metallized axial strips running 
the length of the form (1.5 to 6 
inches) separated by an _ 0.004 
+0.001l-inch gap. A 4-inch ring 
at one end joins the strips. The 
form is about + inch in outside di- 
ameter. A distributed-constant de- 
lay line is formed by winding a wire 
coil on the form. 


been 


required 


R-F Coils and Transformers 


Typical of r-f inductors is the 
tuner-buffer assembly of Fig. 6, 
produced by I-T-E Circuit Breaker 
Co. The wire coil is wound on a 
ceramic form, which may be treated 
with These forms are 
available in a wide variety of sizes 
with and without tuning slugs. To 
minimize the capacitance of termi- 
nals for such forms, Cambridge 
Thermionic Corp., for example, 
mounts them on silicone fiber-glass 
collars. 

The unit of Fig. 7 illustrates, in 
unusually compact form, the prin- 
cipal features of r-f coil construc- 
tion. The coil is wound on a phen- 
olic form, providing a winding 
length of 11/64 inch, and is sur- 
rounded by a powdered-iron cup 


silicone. 


core that shields the unit magneti- 
cally yet leaves the center available 
for a powdered-iron tuning slug 
that is driven by a threaded shaft. 
Composition of the cup core and 
depends on _ intended fre- 
quency; the recommended range is 
from 200 ke up. A brass shell pro- 
vides electrical and mechanical 
shielding, and a compression lock- 
nut on a split mounting stud holds 
the slug in its set position. Induct- 
ance values to 1.5 mh with Q’s 
below a hundred are obtained; 
maximum size of wire is No. 22. 
Because of the shielding and the 
compact, fairly shockproof con- 
struction, these coils can be mounted 
close together as in miniaturized i-f 
strips. 

Where high-voltage 
creepage are critical factors, air- 
wound inductors such as those built 
by Barker and Williamson are used. 
Applications range from miniature 
units for portable vhf transmitters 
to tank circuits for long-wave com- 
munication transmitters. 

Until recently pulse transformers 
have been exclusively a customer- 
tailored component. For example, 
Engineering Research 
developed a transformer for 0.1 to 
0.5-usec pulses with three windings 
having turns ratios of 2:1:1 and a 
characteristic impedance referred 
to the high-turn winding of 1,300 
ohms. Recently PCA Electronics 
announced a line of stock units. 
Standard units provide a_ pulse 
width from 0.1 to 16 wsee and rise 
times from 0.01 to 1.2 usee with a 
drop of 10 to 15 percent in blocking 
oscillators. As with other high- 
frequency cores, ferrite cores have 
contributed significantly to recent 
advances. 


slug 


losses or 
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FIG. 2—-Scanning-head response with zero 


FIG. 1—-Comb-shaped recording head coupled to cutting tool produces master tape for 
tape velocity 


control (A); screw serves as playback head for producing control signal (B) 


Magnetic Tape Controls 
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THE FRONT COVER—Control panel at upper left shows tape running through primary frequency generator. Mu-metal rotor, below, 
reads three-channel tape which has been immersed in a solution of finely powdered iron particles to show magnetization. Rear view of 
the complete electronic control is shown at right 
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FIG. 3—-Secondary signal generator de- 
tects position of controlled member 
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moving comb linked to cutter by thyratron or other servo drive. Segments of rotating screw 


UTOMATIC machine control in- 
ieee a simple and ac- 
curate magnetic recording and 
playback technique is necessary to 
realize a unit that can be accepted 
by industry. In the Factrol system 
developed for large machine tools, 
programming information is re- 
corded on a strip of tape. When 
completed, the contains all 
control signals necessary to start 


tape 


and stop spindle-drive motors, con- 
trol spindle speeds if multiple tools 
are used, provide continuous speed 
control if maximum cutting rates 
are desired and provide precise dis- 
more 
cutting tools, grinders, drills or cut- 
ting torches. 


placement control of one or 


Tape signals to con- 
trol automatic rewind of tape and 
other auxiliary functions are also 
recorded, 

3asically, a phase-detection sys- 
tem of magnetic-tape playback is 
provided in conjunction with a con- 
ventional hydraulic, Amplidyne or 
thyratron drive. Plastic- 
backed oxide tape or steel ribbon 


servo 
provides an inexpensive, durable 
medium which is instan- 
taneously ready for playback. It 
can be duplicated or 
erased for reuse by relatively inex- 
perienced personnel. The 


storage 


recorded, 


single 
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act as scanning devices to pick up multi-channel control information during playback 


tape 


provides 


multiple control 
tracks for several auxiliary func- 
tions as well as the actual tool-dis- 
placement control. 

The displacement control signal 
is the part of the recorded informa- 
tion that forms the input to the 


servo unit and is the most im- 
portant track or channel on the 
tape. It is effectively a cam signal 


because it acts as an integral part 
of a system that performs the same 
function as a mechanical cam-con- 
trolled machine tool. 


Record and Playback 


The controlled displacement or 
cam motion to be reproduced is re- 
corded on the medium by the 
mechanism shown in Fig. 1A. As 
the medium is drawn through the 
transverse magnetizing head, the 
desired displacement is recorded 
by moving a comb in the indicated 
direction. Total displacement is 
limited only by the physicai length 
of the comb, since an equal number 
of recorded lines enter and leave 
the tape as the comb is moved. The 
polarity and direction of the magne- 
tization are through the thickness 
of the tape. 

Playback’ of the tape is accom- 
plished by the scanning head shown 






in Fig. 1B. The rotary pickup, a 
part of the magnetic circuit, has a 
pitch equal to the distance between 
adjacent teeth on the recording 
comb. As the rotary pickup re- 
volves, it alternately 
path of relatively high and low re- 
luctance for the magnetizing pat- 
tern on the The resultant 
generated sinusoidal emf provides 
the basic control signal for the sys- 
tem. In_ practice the 
screw is double-lead and 
by a miniature 3,600-rpm synchron- 
ous motor, resulting in a base fre- 
of 120 cycles per second, 


provides a 


tape. 


scanning 
is driven 


quency 
Since the head provides a signal 
motion, the 
require tape velocity to 
maintain locked-in control. 


without tape system 


does not 


If the tape is moving and dis- 
placement velocity is present, the 
frequency output of the playback 
head will be increased or decreased, 
depending upon the relative direc- 
tion between and 
scanning-screw prac- 
tice, the tape velocity and displace- 
ment angle are limited so that the 
constant-velocity frequencies lie be- 


displaceinent 
motion. In 


tween 60 and 180 cycles per second 
The displacement-angle tangent is 
limited to one-half and tape veloc- 
ity to six inches per second. This 
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FIG. 5—Circuit diagram of single-dimension system showing sinusoidal inputs from the primary and secondary signal generators 


results in a maximum displacement 
velocity of three inches per second. 


Equalization 


An unusual equalization problem 
presents itself in amplifying the 
scanning-screw signal, The dis- 
placement angle produces an ampli- 
tude response versus angle as 
shown in Fig. 2. This is accom- 
panied by negligible phase shift. A 
second source of amplitude devia- 
tion is due to the conventional 6 db 
per octave change when the tape 
velocity includes displacement 
velocity. In practice, conventional 
feedback equalization is used to 
correct the second source of devia- 
tion. This provides a minimum of 
phase shift error under all dynamic 
conditions. 

The output of the pickup head is 
approximately 0.100 volt rms maxi- 
mum and the dynamic range (above 
erased tape) is between 50 and 60 
db. The signal contains less than 
2-percent total harmonic distortion. 
One interesting feature of this head 
is the fact that the gap spacing be- 
tween the rotating member and the 
pickup lip is not critical. Since the 
magnetic circuit is a simple series 
path, the vertical position of the 
tape in the gap will result in only 
second-order changes in output. 
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Two pickup-head assemblies are 
used in a single-dimension system. 
One, the primary signal generator, 
reads the recorded control signal 
from the tape, along with any auxil- 
iary control signals. The second 
unit, the secondary signal genera- 
tor, detects the position of the con- 
trolled member (lathe carriage or 
milling machine table) by reading 
the phase of equally spaced bauds 
recorded on a steel tape called a 
meter ribbon, shown in Fig. 3. 
Magnetically, it operates the same 
as the primary generator except 
that the axis of the scanning screw 
is parallel to the length of the meter 
ribbon. The meter ribbon, when 
put in place on the carriage, saddle 
or milling table, becomes a perma- 
nent installation. It functions as 
the accurate comparison link in the 
servo loop. 

Much care is taken to magnetize 
this tape under uniform ambient 
temperature conditions, at a tem- 
perature that will be a mean value 
of that encountered in “he ultimate 
location of the machine tool. 


Servo System 


A single-dimension system is 
shown in block and schematic form 
in Fig. 4 and 5. The primary sig- 
nal generator reads the control- 


signal tape. The secondary signal 
generator gives a reading propor- 
tional to the actual position of the 
controlled member. The outputs 
of these two units are presented to 
a phase-sensitive detector and then 
to a torque motor which controls a 
hydraulic cylinder to complete the 
loop. 

The sinusoidal signals from the 
primary and secondary signal gen- 
erators are amplified by V, and V, 
and equalized by networks R, C, 
and R. C.. The signals are then 
shaped by saturating-core trans- 
formers 7, and T. and used to trig- 
ger a dual-entry Eccles-Jordan cir- 
cuit which serves as a phase com- 
parator. The plates of V; are ad- 
justed so that the nonconducting 
and conducting plate voltages will 
be equally above and below ground 
potential. 

When duty cycles are equal (re- 
sulting from 180-deg  phase-dis- 
placed input pulses) the average 
d-c voltage at each plate will be 
zero. The cizvcuit is direct-coupled 
push-pull into drivers V, and V, and 
into the differentially connected 
torque motor. Integrating net- 
work R, C, permits more loop gain 
as the rate-of-error signal change 
decreases. The hydraulic servo 
valve used with the equipment has 
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FIG. 6—Simplified diagram of two-dimensional control system applied to a lathe 


response characteristics above 100 
cycles per second, hence the L, C, 
network is added for 120-cps funda- 
mental suppression. An error sig- 
nal of only three degrees provides 
full power to the torque motors. 

Pulse techniques have been em- 
ployed in the phase detector to 
avoid effects of tube aging and low- 
level transient noise conditions, As 
a secondary advantage, the output 
of this type of detector is linear 
from +180 electrical degrees to 
—180 electrical degrees. 


Auxiliary System 


The auxiliary pickup head, an 
integral part of the primary signal 
generator, is identical with the 
main signal pickup. The auxiliary 
signals consist of the conventional 
parallel-line traces on the tape. 
However, they occupy only discrete 
phase-angle positions depending 
upon the desired number of auxil- 
iary positions. 

By a system of coincidence gates, 
operated by the auxiliary track in 
conjunction with a pulse-tooth pick- 
up-head group, it is possible to in- 
clude as many as six auxiliary con- 
trols with only one track channel. 
This operation can be understood 
by again referring to Fig. 5. When 
the magnetized insert falls beneath 
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H,, a positive pulse is injected into 
the. grid of Vy, At a time 180 
mechanical degrees or 1/120th 
second later, a magnetized insert 
falls beneath H, and a correspond- 
ing positive pulse is injected into 
the grid of Vu. 

The signal from auxiliary head 
H, is amplified by V, and equalized 
by network R,C,. It is then shaped 
and made to trigger one-shot multi- 
vibrator V;. The normally noncon- 
ducting plate of V,, is direct-con- 
nected to the cathodes of gate V,. 
When the auxiliary signal is in 
time coincidence with either H, or 
H,, the gate has an output which 
triggers the associated one-shot 
multivibrator V, or Vy. This in 
turn operates an appropriate relay, 
K, or K,. Thus the relays individu- 
ally stay closed as long as the aux- 
iliary signal remains in phase coin- 
cidence with the appropriate pulse. 


Operation 


The technique under discussion 
offers a simple means of dynamic 
control without need for data con- 
version to digital or other pulse 
techniques. The latter approach 
invariably requires continuous tape 
motion or start-stop circuitry to 
avoid displacement error in the 
record. The system described has 


continuous closed-loop control, even 
when the tape is stopped. Thus, 
the tape can be stopped during cer- 
tain operations, such as when a 
drill automatically positioned by the 
system is drilling through work and 
requires dwell time. 

To conserve tape, the maximum 
displacement angle is usually used. 
The maximum angle tangent is 0.5; 
thus, 30 feet of tape gives a dis- 
placement total of 15 feet when 
meter ribbon pitch equals control- 
tape pitch. 

Additional tape is required for 
acceleration. The recording process 
automatically provides constant ac- 
celeration (or uniformly increasing 
velocity) until the maximum dis- 
placement angle is reached. 

Occasionally the pitch of the re- 
corded bauds on the meter ribbon 
is changed to a number greater or 
less than the pitch on the control 
tape. The resolutional accuracy of 
the system, as well as the ratio of 
tape length to controlled member 
displacement, is a function of this 
pitch ratio. With a pitch ratio of 
one to one, the overall accuracy 
from record to controlled member 
is better than +0.001 inch. 

Controlled-member velocity is 
usually varied by changing the 
speed of the control tape. For 
multidimensional work and contour 
control it is often desirable to con- 
trol member velocity by displace- 
ment-angle variation. Also, in 
multidimensional control, one pri- 
mary signal generator with multi- 
ple pickup coils is used and all 
dimensional-control channels _ re- 
corded on one control tape. The 
width of any control channel is 
six parallel traces of 0.050-inch 
pitch for a total of 0.3 inch. To 
reduce crosstalk, 0.10-inch separa- 
tion is used between adjacent chan- 
nels. An individual secondary sig- 
nal generator is used for each inde- 
pendent dimension control. 

The author acknowledges the in- 
valuable assistance given by sys- 
tem inventor Eric Neergaard and 
his assistant H. Trechsel; J. F. 
Dundovic of Maico, who contrib- 
uted heavily on development; the 
Maico engineering staff; S. Jatras 
and personnel of the Midwestern 
Geophysical Laboratories; and D. 
A. Gerard of DAG Tool and En- 
gineering. 





Single-phase saturable reactor rated at 7,500 kva 


Core of saturable reactor used for vlf antenna tuning 


Keying VLF Transmitters 


Rapid keying of high-power Navy transmitters operating on 15 to 35-ke carriers made 


possible with frequency modulation. High-Q antenna is kept resonant to driving frequency 


by means of a saturable reactor. Teleprinter signals transmitted at 19 ke with powers of 


150 kw using 100-cyele shift are successfully received at 5,000 miles 


OMMUNICATIONS with naval 
ships at sea and submarines 
running under the surface at dist- 
ances up to several thousand miles 
must be maintained on a 24-hour- 
Such rigorous con- 
ditions fulfilled with 
high-power, low-frequency 
transmitters, operating from stra- 


per-day basis, 
can best be 


very 


tegic positions around the world. 
These transmitters are capable of 
delivering from 250 to 1,000 kw of 
r-f power into antennas designed 
to radiate in the 15 to 35-ke radio 
frequency spectrum, 

Practical antennas employed in 
this service are electrically short 
and therefore exhibit a very high 
Q. As a result, the speed of on- 
off keying is seriously restricted. 
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No attempts have been made in the 
frequency-shift key the 
transmitters because of the severe 


past to 


distortions produced by the limited 
bandwidth of the antenna resonant 
circuit. 


High-Q Antenna 


The problem of adapting high- 
speed communication to vif trans- 
mitters has been solved by employ- 
ing a frequency-modulated 
mitter followed by an 
whose resonant frequency is kept 
tuned to the instantaneous driving 
frequency. As expected, varying 
the resonant frequency of a high- 
power, high-Q antenna in synchro- 
nism with the instantaneous driving 
frequency proved to be a major 


trans- 
antenna 


task. It 
ever, 


was accomplished, how- 
variable reactance in 
the form of a reactor. 
With the reactance tapped across 
the tuned antenna circuit and the 
appropriate signals applied to its 
control windings, the desired an- 


with a 
saturable 


tenna resonant frequency shift can 
be obtained. 

The equivalent circuit for the 
antenna and associated tuning ele- 
ments employed in vif stations is 
shown in Fig. 1. In the frequency 
range of 15 to 35 ke, reactances in 
this type antenna frequently run as 
high as 450 ohms. On the other 
hand, resistance values are only 1 
ohms. Thus, for developed 
powers in the order of 500 kw, volt- 
ages are obtained in hundreds of 


or 2 
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Slabs of a special ferrite magnetic material are used to build up the core 


at High 


By M. |. JACOB 


Electronics Division 
Westinghouse Blectric Corp 
Baltimore, Md 


kilovolts and currents 


ated in hundreds of amperes. 
Double-Ended Tuning 


Voltages applied to single ended 


are yener- 


antennas are limited to between 250 
and 300 kv by the formation of 
corona discharges. For this reason 
circuit of Fig. 2 is 

This multiple tun- 
ing system increases the 
of antenna current 
given voltage, over a single-tuned 
The effect 
is accomplished by having two ver- 


the antenna 
often employed. 
amount 
flowing, for a 


system of the same size. 


tical downleads tuned by two sepa- 
rate inductances. 

Thus, half of the antenna’s total 
capacitance is tuned to resonance 
by one tuning coil having twice the 
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inductance of the tuning coil in the 
single-tuned system. The other 
half of the antenna is tuned by the 
other inductance and the two halves 
operate in parallel. It is only neces- 
sary to couple the transmitter to 
the 
second section is excited because of 
its proximity to the first section. 
Such an antenna has been in- 
stalled at Naval Radio Station NSS 
at Annapolis, Maryland. It was on 
this antenna that all of the field 
tests of this communications sys- 
tem have been The 
characteristics of the antenna are 
shown in Fig. 3. 


one of inductances since the 


conducted. 


Examination of 
these curves reveal that the Q of 
the antenna varies from 800 to 150 


over the 15 to 35-ke frequency 


range. The resulting bandwidth 
varies from 18 to 230 cycles. Thus, 
at the lower radio frequencies, the 
transient response time is such that 
serious distortion occur at 
signaling with 
machine keying. 

No advantage is gained in this 
respect from frequency modulation 
when operated in the conventional 
manner. Even with low-frequency 
shifts, the signal would be subjected 
to serious amplitude distortions and 
phase shifts. To be compatible 
with high-speed operation, Q values 
have to be much lower, a condition 
that is incompatible with efficient 
operation at high power levels. 


F-M and Variable Circuit 


The new system avoids the di- 
lemma by utilizing frequency modu- 


would 


speeds associated 


lation and an antenna circuit hav- 
ing variable circuit elements. Since 
the objectionable distortion arises 
from temporary 
tween tuning frequency and instan- 
taneous signal frequency, it is pos- 
sible to avoid them simply by vary- 
ing the resonant frequency of the 
tuned antenna circuit in synchro- 
nism with the instantaneous f-m 
driving signal. 

At first the 
violate a principle that decrees the 


discrepancies be- 


proposal seems to 
rate for transmitting information 
through a channel of given band- 
width is limited by that bandwidth. 
However, further investigation re- 
veals that in this system, intelli- 
gence is transmitted only after ad- 
vance information been re- 
ceived at the control element. Thus, 


has 


the signal can hardly be considered 
independent intelligence within the 
meaning of the theorem. 

Having accepted and _ proved 
these concepts, the problem became 
one of supplying a device capable 
high 
power antenna in synchronism with 
The 
device requires response times com- 
patible with the frequency of the 
signaling equipments. It is desir- 
able also that both the power neces- 
sary to control the device and the 


of tuning a_ high-voltage, 


a frequency-modulated signal. 


power dissipated in the device be 
held to conservative values. 


Saturable Reactor 


A saturable reactor employed as 
shown in Fig. 4 meets the neces- 
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sary requirements. The reactor is 
tapped across a portion of the load- 
ing inductance normally used in the 
antenna circuit. Direct control cur- 
rent is supplied to the reactor in 
accordance with the keying signals 
supplied to the frequency-determin- 
ing circuits of the transmitter. It 
is thus possible to vary the react- 
ance of the antenna circuit with 
sufficient accuracy to transmit in- 
telligence. Distortions are held 
within acceptable limits. 


Antenna Efficiency 


The reactor used for this pur- 
pose has sufficient sensitivity and 
a low enough loss factor that it can 
be placed in the high-power anten- 
na circuit without reducing the 
efficiency of the antenna beyond 
acceptable proportions. In fact, 
under the most unfavorable condi- 
tions possible in 500-kw operation, 
it is calculated that not more than 
20 kw will be lost because of the 
addition of the reactor. This loss 
is encountered under conditions of 
the full 100-cycle shift employed by 
the system 

Success of this system depends 
to a large extent on the satisfactory 
performance of the saturable re- 
actor. Careful consideration was 
therefore given to the design and 
construction of the 7,500-kva re- 
actor employed. 

Any iron-core device capable of 
handling 7,500 kva and dissipaving 
over 20 kw without means of ex- 
ternal cooling is necessarily large. 
This reactor is rated at 7,500 kva, 
single phase, 15,000 to 34,000 
cycles, 75,000 volts. It is oil-in- 
sulated, self-cooled and suitable for 
outdoor operation. To facilitate 
moving, it is mounted on a struc- 
tural steel base equipped with 
wheels having a standard railroad 
gage. The unit weighs 46,000 pounds 
and measures 10 by 12 by 12 feet. 


Construction 


To obtain the desired electrical 
characteristics it was necessary to 
use two sets of cores and coils for 
each unit. The magnetic circuit is 
rectangular in shape, built up of 
slabs of a special ferrite magnetic 
material. 

Each ferrite slab is separated 
from the adjacent one by press- 
board duct spacers to permit the 
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RADIATION 
RESISTANCE 


TRANSMITTER 


FIG. 1—Equivalent circuit of vlf antenna 
and tuning network with single-ended 
tuning 
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FIG. 2—Tuning network with double- 
ended tuning and equivalent circuit of 
vif antenna 


FIG. 3—Curves plotted for vif antenna 
and tuning network with double-ended 
tuning 
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FIG, 4—Equivalent circuit of vlf antenna 
and tuning network with saturable-re- 
actor tuning element attached 


free circulation of oil through the 
core for cooling. 

Each of these slabs is made up 
of Ferroxcube blocks approximately 
2.8 by 1.1 by 6.9 inches, all laid and 
cemented together similar to a 
brick building. There are more 
than 2,000 bricks used in each core. 
Each brick has its surfaces care- 
fully ground to reduce the effective 
gap length and keep reluctance to 
a minimum. Special jigs were re- 


quired to construct the saturable 
reactor core. 


Coil Design 


The high voltage and frequency 
at which this reactor must operate 
necessitated a special coil design. 
The coils are wound with a rela- 
tively few number of turns of a 
very low-loss Litz cable, consisting 
of 4,500 strands of 0.005-inch diam- 
eter copper wire, each insulated 
from the other and twisted into a 
transposed cable. The coils are 
cylindrical, with an inner and an 
outer coil on each leg of the core. 
Cooling ducts are dispersed through 
the coil to permit the free circula- 
tion of oil. 

To keep stray eddy current losses 
to a minimum, no magnetic mater- 
ials were used in the core and coil 
structure. The complete core assem- 
bly was given several dips in a 
thermosetting varnish and baked, 
bonding the complete structure into 
one solid mass. 


Cable Connections 


Making electrical connections and 
splices in the Litz cable required a 
special technique. Conventional 
methods of brazing or soldering 
could not be used because of the 
small diameter of each strand of 
the cable and the fact that each 
strand is individually insulated 
with varnish. First, the number of 
connections necessary was kept to 
a minimum by continuing the cable 
in the coil directly to the final des- 
tination. 

For the few connections that 
were necessary the following pro- 
cedure was followed: each cable 
end was wrapped tightly with a 
fine bare copper wire and sweated 
together with solder; the cable was 
then cut off with a hack saw 
through the sweated end; the two 
ends to be joined were then tele- 
scoped into a copper ferrule with 
the two raw ends butted together; 
the joint was soldered by pouring 
molten metal through a hole at the 
center of the ferrule. 


Insulation and Shielding 


A special low-capacitance design 
of high-voltage bushing was de- 
veloped to insulate the high-voltage 
lead from the cover. At the voltage 
and frequency at which the reactor 


December, 1954 — ELECTRONICS 





operates, the dielectric loss in com- 
monly used materials (such as wet 
process porcelain, micarta papers 
and some press boards) is so high 
that the internal heat developed 
would destroy them. Combinations 
of low power factor press board 
separated by oil ducts are assem- 
bled inside a porcelain weather 
housing. Shielding is placed at the 
high stress points to help distribute 
the dielectric stresses and remove 
the porcelain from the electrostatic 
field. 

When operating under rated con- 
ditions of 75,000 volts at 100 amp- 
eres, at a frequency of 18 ke, the 
flux density in the core is approxi- 
mately 800 gauss. The permea- 
bility of the unit measured on the 
assembled core with zero d-c control 
current approaches 1,200. 

To obtain a 100-cycle variation 
in the antenna resonant frequency 
at 18 ke, a control current change 
of 100 amperes is required. This 
change is effected at an absolute 
current level of from 25 amperes 
to 125 amperes. 

Special modulation equipment is 
required to cur- 
rents of the order required. De- 
sign of this equipment is deter- 
mined to a large degree by two 
major factors. The the 
efficiency problem — encountered 
when direct currents must be ampli- 
fied to large values. For the 
second, fast changes in current 
must be produced in an inductance. 
This time must be de- 
creased to allow keying at reason- 
able speeds. 


produce control 


first is 


response 


Modulation Equipment 


Both of these problems are over- 
come by the modulation equipment 
shown in Fig. 5. Efficient d-c 
amplification 
a subcarrier amplifying chain fol- 
lowed by a rectifier in the 
output Response time is 
reduced to satisfactory levels by a 
pulse injection system that acts to 
increase the rise and decay time of 
the d-c control signals. Having pro- 
duced current signals in the control 
winding of the reactor in accord- 
ance with the keying signals, it fol- 
lows that an inductance change of 
the same form will occur at the 
output of the secondary windings 
of the reactor. 


is made possible by 


power 
stages. 
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It can be shown that a shift of 
the same shape will result in the 
resonant frequency of the antenna 
circuit. Since the keying signal 
for the transmitter frequency-shift 
circuits is taken as a sample of the 
current in the control windings of 
the reactor, the shift of frequency 
of the transmitter will correspond 
in shape to the shift in antenna 
resonant frequency. By properly 
adjusting the amplitudes of the sig- 
nals involved, both amplitude and 
shape of each frequency variation 
can be made to correspond. 


Subcarrier 


Referring to the subcarrier sig- 
nal chain shown in the top line in 
the block diagram of Fig. 5, oper- 
ation can be described as follows: 

The 1,800-cycle subcarrier signal 
is generated in the oscillator stage 
and then modulated approximately 
70 percent by the keying impulses, 
usually teleprinter signals. This 
1,800-cycle wave, now modulated in 
accordance with the keying signals, 
is amplified by the power amplifier, 
transformed to low impedance, rec- 
tified by dry-disk rectifiers and ap- 
pears as a large d-c signal variable 
in amplitude. Except for rise and 


ANTENNA 
TUNING CIRCUIT 
, 14 
x ATURABLE | 

RE ACTE Rie 


VARIABLE 
NTROL } 
URRENT 


1iBOO-CPS| » |1,80( ps | 


~ 


AMP | *RECTIFIER) 


LEADING AND TRAILING 
EDGE PULSES o 
f f ao 
PULSE DECAY 
, r 
"| amp || TUBES 


| > > 
TELEPRINTER IMPULSES 


FIG. 5—Block diagram of the reactor 
modulator unit 


KEYED 
RBCARRIER 


BC YCLE 


FIG. 6—Circuit for reactor modulator 
pulse injector with pulse decay tubes 


decay times, the d-c signal is a 
reproduction of the original keying 
signal. 


Pulse Injection 


Since the exception to the exact 
duplication of the keying signal 
(slower rise and decay time) is un- 
acceptable for satisfactory opera- 
tion of the system, the pulse chain 
shown in the lower half of the block 
diagram of Fig. 5 is employed. This 
portion of the modulation device 
provides pulses at the leading and 
trailing edges of the keying im- 
pulses or characters, which result 
in current signals of adequate rise 
and decay time to be supplied to the 
control circuit of the saturable re- 
actor. 

The type of circuit employed in 
the final stages of the modulation 
unit appears in simplified form in 
‘ig. 6. The d-e control circuit of 
the saturable reactor is shown in- 
serted in series with the secondary 
winding of a pulse transformer. 
Tubes V, and V, inject the pulse 
voltages necessary to effect the 
rapid current changes required to 
follow the beginning impulses ac- 
curately. 

The addition of decay tubes 
V, and V, provides a low-resistance 
path for the circulating current 
in the primary of the transformer, 
which further serves to improve 
the control wave shape. By use 
of this system it is possible to 
effect the 100-ampere control cur- 
rent change with less than 10 kilo- 
watts of power. 


Performance 


Successful teleprinter transmis- 
sions were made at 19 ke using ap- 
proximately 100-cycle shift and 450- 
kw maximum transmitter output. 
These signals were received and 
copied at various receiver stations 
varying in distance from the 
transmitter from 35 miles to over 
5,000 miles. 

The results of these tests demor.- 
strated that this system of high- 
speed communication is _ basically 
sound. By applying such tech- 
niques to existing installations, the 
efficiency of vif communications 
can be greatly increased at a cost 
far below the initial cost of the 
transmitting equipment now in 
service. 





Apparatus records changes in patient's biliary system pressure. Recordings are directly in centimeters of water 


Manometer Recorder for 


Servomechanism helps medical researchers determine effects of various drugs on patients. 


Motor-driven ball-point pen records variations in manometer water level as pressure 


changes in bile-duct system. 


AIN as a result of improper 
OP tenctuanae of the gall bladder 
and associated ducts is not uncom- 
mon. The study of pressures exist- 
ing in this system and their pos- 
sible modification by drugs often 
used to treat this pain offer valu- 
able information to the clinician. 

Bile is formed in the liver, stored 
in the gall bladder and delivered to 
the small intestine through the 
bile duct. The sphincter 
of Oddi located at the junction of 
the common bile duct and the small 
intestine acts as a valve to control 
the flow of bile. Its contraction is 
highly variable and its change in 


common 


contraction as a result of drug ac- 
tion is of considerable interest. 
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Recording technique is applicable to industrial uses 


Although the biliary system is 
ordinarily inaccessible, when a gall 
bladder is removed surgically and 
a T-tube introduced for drainage, 
it is possible to measure pressure 
changes in the system. It is also 
possible under these circumstances 
to increase the ductal pressure by 
the addition of physiological 
salt solution and thus to determine 
the amount of pressure necessary 
to overcome the contraction of the 
sphincter of Oddi. These pressure 
may be measured most 
easily with a water manometer, as 
shown in Fig. 1. The problem re- 
mains to record the level of the 
water manometer as a permanent 
This 


changes 


record of pressure changes. 


could be done photographically by 
lens-like but 
and development 
of a large record are required. To 


recording its action, 


expensive paper 
eliminate the photographic process 
it was decided to use ordinary white 
paper in a roll 18-inches wide and 
a moving ball-point pen driven by a 
motor in a simple servomechanism. 


System Operation 


As diagramed in Fig. 2 the motor 
is controlled by a follower device 
which consists of a lead weight sus- 
pended in the manometer tube with 
a contacting needle beneath it. The 
weight is suspended by a fine gold 
chain to provide sufficient flexibil- 
itv. The chain passes over a pulley 
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Typical recording shows effects of intra- 
venous injections of morphine sulfate and 
etamon. The amyl nitrite is administered 
by inhalation. Effect of talking is reflected 
in increased intraductal pressure 


FIG. 1—-Setup for measuring biliary pres- 
sure changes 
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FIG. 2—Schematic representation of ap- 
paratus in photograph 
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FIG. 3—One-tube amplifier controls motor- 
reversing relay 


Physiological Pressures 


and is attached to a cord driven by 
a reversible motor, which controls 
the positions of both a pen passing 
the 
paper and of the lead weight sus- 
pended in the manometer tube. The 
motor 
changed by the relay in the cathode 


horizontally over recording 


direction of rotation is 


circuit of the amplifier in Fig. 3. 

The relay is actuated by the pres- 
ence or absence of a contact be- 
tween the surface of the liquid in 
the manometer tube and the tip of 
the needle. If contact is made, the 
motor is lift the 


weight and if broken, energized to 


energized to 
lower the weight. This action pro- 
small oscilla- 
the 


continuous 
and 


vides a 


tion above below actual 
pressure, 

The movements of the electrode 
are directly reflected, centimeter by 
centimeter, by the pen—giving a 
record of the height of the water 


column without further calibration. 


ELECTRONICS — December, 1954 


There is no definite on and off 
electrical the electrode 
and water column when the inside 
of the tube becomes wet, even if 
antiwetting 


contact of 


used on 
There is instead a small 
differential in that is 
not sufficient to operate an ordinary 
type of relay which when closed 
tends to remain closed. 


ayents are 
the glass. 


resistance, 


To operate 
with this small differential, a galva- 
nometer of the type used in electro- 
encephalographs was converted into 
a heavy meter-type contactor by the 
addition of tungsten contacts, 
which operate as a reversing switch. 

To permit placing the apparatus 
at the proper level with respect to 
a patient lying in bed, the entire 
mechanism is mounted on a column, 
the height of which can be 
trolled by a threaded shaft obtained 
from an automobile jack. The 
lower end of this shaft has at- 
tached to it a worm gear which is 


con- 


coupled to a worm on the shaft of 
a small The 
motor is switch, 


reversible motor. 
controlled by a 
raising or lowering the entire in- 
strument to the desired position. A 
microswitch that 
the movement is stopped at a pre- 
determined limit. 

Although 
for gall-bladder pressure recording, 
the instrument is also adaptable to 
recording venous or similar physi- 
ological pressures. It 


is so connected 


designed particularly 


has the ad- 
vantage of comparative simplicity, 
ordinary 
large record and insures complete 
stability of 
The recordings obtained di- 
rectly in centimeters of water with- 
out need of calibration. 


uses paper, produces a 


pressure recordings. 


are 
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Tube assembly showing focus magnet and focus and deflection coils 


ark-Trace Display Tube 


Special electron optical design causes dark-trace crt to have writing speed better than 


three times previously available. Analysis of dark-trace tube writing-speed qualities pre- 


sented as function of electron gun and screen characteristics, with experimental proof 


ee tubes have certain 
inherent advantages over 
bright display tubes which make 
their use desirable for information 
displays. These advantages are: 
the ability to integrate visually, to 
retain information for extended 
periods of time and to present opti- 
mum contrast with high ambient 
illumination. The daylight viewing 
characteristic of dark-trace tubes, 
in conjunction with the storage 
characteristic, explains the interest 
in these tubes. 

One limit to the utilization of the 
dark-trace tube in the past has been 
the low information-display rate. 
A tube is described herein which 
greatly increases the display rate. 
It incorporates a special electron 
optical system, which reduces the 
deflection defocusing encountered 
when high beam currents are 
employed. 


Analysis 


After basic analysis of the prob- 
lem of the low information-display 
rate of dark-trace tubes, it was 
found that an appreciable improve- 
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ment was required. A study of the 
characteristics affecting the writ- 
ing speed revealed that changes in 
the accelerating potential, the beam 
current or the screen sensitivity 
would influence the writing speed 
of the tube. 

A possible solution to the problem 
was to increase the accelerating 
potential. However, limitations to 
this technique were immediately 
apparent. The magnitude of the 
possible increase in the writing 
speed due to increased potential 
would be limited. In addition, the 
insulation and corona problems 
associated with potentials higher 
than fifteen kilovolts limit any pro- 
posed tube’s application. 

Based on the relationship be- 
tween contrast and the charge dens- 
ity deposited on the dark-trace tube 
screen, an analysis was prepared 
and experimental verification ob- 
tained of the relationship of writ- 
ing speed, beam current and spot 
size.**" The formulation arrived at 
was 


where W is writing speed, / is beam 
current incident on the 
is spot size and K is a constant de- 
termined by the screen sensitivity. 
This equation led to the informa- 
tion display rate, which is equal to 
the writing speed divided by the 
spot size 


screen, $ 


F W/s KI/s° (2) 
where F is the information display 
rate. This is a more accurate 
formulation for comparing differ- 
ent tubes since it is actually the 
maximum number of digits of in- 
formation that can be displayed 
per unit time. 

An increase in the writing speed 
could be attained by increasing the 
factor K in Eq. 1. This, however, 
would involve a modification in the 
basic screen material, entailing a 
long study of the crystal state of 
the screen material and the effect 
of the variations in the composi- 
tion of the screen material on the 
formation of the F centers. Avail- 
able information indicates that an 
increase in the sensitivity of pure 
potassium-chloride screens would 
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FIG. 1—Spot-size characteristics of R-2112-G and ML-9211 
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FIG. 2—-Beam diameter in double (A) and single-focus (B) tubes 


Has High Writing Speed 


be very difficult and here again, the 
possible increase would probably 
not be sufficient to warrant the 
effort. 

The remaining factor in the writ- 
equation, the ratio of 
beam current to spot size, showed 
the most promise. Our objective, 
therefore, has been to increase the 
ratio of the screen current of a 
dark-trace tube to the spot size 
while maintaining satisfactory res- 
olution. 


ing-speed 


Tube Description 


To attain the desired objec- 
tive, a dark-trace tube (ML-9211) 
was constructed containing a wide- 
aperture tetrode gun and a 
low-heat-capacity mica-supported 
screen. The gun is capable of ap- 
proximately ten-milliamperes emis- 
sion through the wide aperture. 

This tube was studied to deter- 
mine if it satisfied the basic re- 
quirement of the problem, an im- 
provement in the writing speed. 
The _ vertical-deflection waveform 
was a sawtooth and the horizontal 
waveform a sinusoid. The fre- 
quency of the sinusoid was in- 
creased until the trace just disap- 
peared at the vertical centerline. 
The writing speed was then calcu- 
lated by measuring the width of the 
raster, noting the frequency of the 
sinusoid and substituting these 
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values into the formula 


W 2 rfa (3) 


where W is writing speed in centi- 
meters per second, f is frequency of 
the sinusoid in cycles per second 
and @ is amplitude in centimeters. 
The small vertical velocity compo- 
nent can be neglected. 

The results of this study were 
not completely satisfactory. The 
writing speed, at one-milliampere 
beam current, was 7.1 kilometers 


SPEED IN KM PER SEC 


G 


WRITIN 
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FOCUS-MAGNET AIR GAP IN CM 


FIG. 3—Variation of writing speed with 
D at various values of flux density of 
the ML-9211 double-focus tube 


per second as compared to a previ- 
ously determined value of five kilo- 
meters per second for the standard 
R-2112-G tube, or increase of 
about 40 percent. 

An increase in the beam current 
beyond milliampere was ac- 
companied by increased deflection 
defocusing. To obtain a quantita- 
tive measure of this phenomenon 
the spot size was measured as the 
beam current was increased. It 
was found that a comparison of the 
standard spot size A‘ of the shrink- 
ing raster method (the line width 
at the center of the raster), with 
spot size D produced a measure of 
the deflection defocusing. Spot size 
D is defined as the line width de- 
termined by shrinking a fifty-line 
raster until the top two lines 
merged. Results of these measure- 
ments, shown in Fig. 1, and spot 
size measurements of the R-2112-G 
confirmed the observation that the 
increasing spot size of the ML- 
9211 restricted it to operation with 
beam currents of one milliampere 
or less. The criterion for this limit 
was taken to be a spot size of one 
millimeter, which is comparable 
to that of the P-7 cascade screens 
currently in use. 


an 


one 


Electron Optics 


It has been found that the basic 
cause of the deflection defocusing 
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FIG. 4--Writing speed with 14-kv anode 
voltage and 400-v grid No. 2 voltage 


the large diameter 
of the electron beam in the field of 
the deflection coils.” With this as a 
guide, a lens system was designed 


encountered is 


to reduce the beam diameter enter- 
ing the field of the deflection coils. 
The lens system is shown in Fig. 
2A. 
short focal-length lens and a secon- 
The 
primary lens, placed on the neck of 


It is composed of a primary, 
dary, long focal-length lens. 


the tube just forward of the gun 
structure, converges the beam at a 
field of the 


The secondary lens, 


point just before the 
secondary lens. 
in turn, refocuses the beam at the 
screen. Comparing this system to 
the conventional focus lens, shown 
in Fig. 2B, the diameter of the 
beam, d, has been reduced by pro- 
ducing an effective point electron 
source much closer to the focus coil. 

The primary lens field, calculated 
from the geometric character of the 
tube approximately 
four kilogauss as measured in the 
with a kilogauss meter. 
Since this field magnitude cannot be 
produced by a 


employed, is 
air gap 


practical electro- 
magnetic lens, an Alnico-V magnet 
was magnetized to a stable condi- 
from 
three to six kilogauss by mechani- 
cal variation of the 


tion having a variation of 
air-gap 
dimension, 

The secondary lens is a standard 
2D2 electromagnetic coil. 

Initial attempts to employ the 
system indicated a substantial re- 
duction of the deflection defocusing 
found at two-milliamperes beam 
current. The position and _ field 
strength of the primary lens were 
then varied to determine the opti- 
mum operating conditions. The 
graph of the results, Fig. 3, indi- 
cates the position and field for min- 


focus 
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FIG. 5—-Information display rate of va- 
rious tubes 


imum deflection defocusing to be at 
12.5 centimeters from the tube 
reference line and a field strength 
of five These 
were found to yield good results for 


kilogauss. values 


all beam currents employed. 


Results 


The results of the various spot- 
summar- 
ized in graphical form in Fig. 1. 
It will be noted that, while the ML- 
9211 and the R-2112-G have equiva- 
lent spot sizes A and D for beam 
currents up to nine-hundred micro- 
amperes, the ML-9211 
more severe deflection defocusing 
for higher beam currents. The 
aperture limiting of the R-2112-G 
is apparent when compared to the 
ML-9211 at these higher beam cur- 
rents. The improvements obtained 
with the two-lens focusing system 
are verified by the displacement of 
the spot-size curves of the ML-9211 
employing the system. 


size determinations are 


has much 


The curves 
are displaced appreciably in the di- 
higher beam current. 
The spot size A is maintained below 
0.5 millimeter while the spot size 
D is practical for beam currents 
up to and including two and a half 
milliamperes, 

The results of the writing-speed 
measurements are shown in Fig. 4. 
The R-2112-G is capable of a usable 
writing speed as fast as five kilo- 
The ML-9211, 
employing the conventional focus 
system, attains a maximum of seven 
kilometers per second, while the 
two-lens system this 
value to fifteen kilometers per sec- 
ond, Thus the combination of the 
ML-9211 and the two-lens system 
provides a considerable improve- 
ment as compared with the R-2112- 


rection of 


meters per second. 


focus raises 


G. The final figure attained is an 
improvement of more than three- 
hundred percent. 

The  information-display 
shown in Fig. 5, which provides a 
good figure of merit, varies from a 
maximum of 1.37 x 10° elements per 
second at 500-microamperes beam 
current for the R-2112-G to 2.30 x 
10° elements per sceond: at 1,000 
microamperes for the ML-9211 
and to approximately 3.05 x 10° 
elements per second at 1,800 micro- 
amperes for the ML-9211 with the 
This is an im- 
provement of 124 percent. 


rate 


two-lens system. 


Applications 


In oscillography it will be pos- 
sible to obtain recordings of faster 
nonperiodic phenomena than could 
The two- 
lens system insures that the trace 


previously be recorded. 


will be sharp and clear and enables 
display of more rapid phenomena. 

For radar applications the dark- 
trace tube now comes closer to hav- 
ing the high writing speed charac- 
teristics of bright-trace tubes, with 
the additional advantages of the 
scotophor. With its integration 
abilities and daylight 
can prove most useful in the fields 


viewing, it 
of signal-to-noise enhancement, 
where signal retention is required. 
The two-lens focusing system it- 
self is applicable to any cathode 
ray tube which is to be operated at 
high beam currents. It is useful 
where extremely small spot size is 
required and aperture limiting is 
not feasible. It may enable construc- 
tion of shorter cathode ray 
for television by reducing the de- 
flection found when 
wide deflection angles are used. 


tubes 
defocusing 
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New rectifier, shown approximately actual size, is 1 inch in diameter and about 1 
inch high. Slots in copper mount aid cooling by natural convection or forced air 
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FIG. 1—Cross-section of rectifier. Junc- 
tion area of silicon is 0.05 square inch 


Silicon Power Rectifier 
Handles 1,200 Watts 


Larger junction area in new fused-junction silicon rectifier permits radical miniaturiza- 


tion of high-power rectifiers because efficiency approaches 98 percent and remaining heat 


loss is readily dissipated through copper mount. Air cooling doubles power rating 


Adi 


EWLY DEVELOPED silicon power 
N rectifiers have a junction area 
of 0.05 sq em, as compared to 
0.00005 to 0.0005 sq em for older 
types of p-n junction silicon recti- 
The new fused-junction units 
are prepared with n-type single- 
crystal silicon having an electrical 


fiers. 


resistivity in the order of 1 to 5 
ohm-centimeters. Aluminum is used 
as the p-type impurity element 
which is fused to the silicon to pro- 
duce the p-n rectifying junction. 
The units are assembled with suit- 
able anode and cathode terminals 
and then encapsulated in heat ex- 
changers, as illustrated in Fig. 1. 

The heat exchanger consists of a 
finned copper radiator which serves 
as one electrode of the rectifying 
cell. The other electrode is a wire 
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lead that emerges from the top of 
the radiator through a metal-to- 
bushing that hermetically 
seals the rectifier. A suitable pot- 
ting agent fills the cavity between 
heat ex- 


vlass 


rectifier and top of the 
changer, and electrically insulates 


the rectifier terminals. 
D-C Characteristics 


The curves in Fig. 2 present the 
d-c characteristics of a typical sili- 
rectifier having a p-n 
junction area of 0.05 sq cm. Re- 
and 
of an older silicon rectifier with an 
extremely small p-n junction area 
(0.00007 sq cm) have been added 
in Fig. 2A for comparison. The 
small-area junction rectifier has an 
extremely sharp reverse breakdown 


con power 


verse forward characteristics 


Fast Pittsburaqh, 


isory Engineer, Semi-Conductor Development Section 


Pa 


voltage curve, whereas the 
rectifier curve has a more gradual 
bend or soft knee. Also, the leakage 
current at relatively low values of 
voltage is high in comparison with 
small-area junctions. For example, 
at about 30 v the leakage current is 
1 ma for the large junction, as com- 
pared to 0.05 ua for the small junc- 
tion. 

Despite the inferior reverse char- 
acteristics, the larger-area junc- 
tions have leakage currents which 
are sufficiently low for the majority 
of power applications (about four 
times lower than those obtained on 
germanium rectifiers of comparable 
area when operated at the same in- 
verse voltage). This is true despite 
at least a 100C increase in operat- 
ing temperature for the silicon 


power 
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Single-phase half-wave test setup for silicon power rectifier, using forced-air cool- 
ing. Rectifier is mounted on top of duct running up from blower on panel 


rectifiers tests. 
forward 


0.05-sq-cm 


power 

The characteristics 
of the junctions are 
quite good. At 1 v, for example, the 
forward current is 10 amp, which 
corresponds to a current density of 


during 
d-c 


For power ap- 
of forward 
drop are quite important since the 
bulk of the heat developed in the 
junction is produced by the forward 


200 amp per sq cm. 


plications, low values 


rather than reverse characteristics. 

Another important feature of a 
silicon power rectifier is the rela- 
tively high rectification 
tainable. For the unit of Fig. 
the rectification ratio at 1 \ 


ob- 
2A 


is 5.9 


ratio 


million at room temperature, which 
is similar to the values obtained for 
small-area junctions. However, the 
high rectification ratio is obtained 
because the forward current density 
a lv is improved to a greater ex- 
tent than the leakage current is ad- 
versely affected by increasing the 


10* i035 
AMPERES 


junction area. 

Temperature affects leakage cur- 
rent of silicon power rectifiers ap- 
preciably, as shown in Fig. 2B. At 
low values of voltage, leakage cur- 
rent increases as test temperature 
At high voltages, how- 
ever, the various test 
temperatures and leakage 
values become lower at higher test 
temperatures. Stated in another 
way, higher values of breakdown 
voltages are obtained as test tem- 


increases. 
curves for 


cross 


peratures are increased. 

Figure 2B also illustrates that 
the forward voltage drop is lower at 
higher temperatures. The 
effect of forward 
drop is apparently greater at low 
values of forward current. For a 
forward drop of 0.5 v, for example, 
the forward current changes from 
0.045 ma at —50C to 0.2 amp at 
200C—a change of almost four 
orders of magnitude. At 1 v for- 


test 
temperature on 
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CELL 


Test circuit, showing use of series igni- 
tron for limiting inverse voltage 


ward drop, the corresponding 
change is from 1.5 to 3 amp or less 
than one order of magnitude. 

The effect of temperature on rec- 
tification ratio for the application of 
1 volt in both the forward and re- 
verse directions is indicated in Fig. 
2C for a typical 0.05-sq-cm silicon 
power rectifier. At room tempera- 
ture, the forward-to-reverse current 
ratio is in the order of 0.5 million. 
This value decreases to 13,000 at 
150C and to 3,000 at 200C. The in- 
crease in leakage current with 
temperature is primarily respon- 
sible for the drop in rectification 
ratio. Rectification ratios much 
higher than these, in the order of 
6 million at room temperature, 
have been obtained as indicated in 
Fig. 2A. 


A-C Characteristics 


The current-carrying ability of 
the encapsulated rectifiers was de- 
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FIG. 2-—Curves showing d-c forward and reverse characteristics of typical silicon power rectifier at room temperature, and effect of 
temperature on these characteristics and on rectification ratio. Dashed curves apply to older unit 
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termined by noting how the peak 
values of forward voltage drop and 
leakage current varied as the load 
current was increased, both for 
natural and forced-air cooling. 
Results obtained for a rectifier 
operated at a peak inverse voltage 
of 100 volts are shown in Fig. 3. 
For natural convection cooling, the 
forward drop and leakage curves 
vary almost linearly with load cur- 
rent until the latter exceeds about 
6 amp average. At this point, the 
peak leakage current has reached 
10 ma and is rising sharply, more 
so than the forward voltage drop. 
It appears that the heat-dissipating 
ability of the copper radiator is de- 
creasing, so that higher load cur- 
rents result in rapidly increasing 
leakage current. For natural cool- 
ing, therefore, the silicon power 
rectifier can safely handle a load 
current of 6.5 amp average at 100 
v peak inverse. For single-phase 
half-wave circuits this corresponds 
to 10.2 amperes rms, which for the 
0.05-sq-cm junction area indicates 
a current density of about 200 amp 
rms per sq cm. The rms power out- 
put of the rectifier under these con- 
ditions is 10.2 « 50 510 watts. 
For forced-air cooling, the slope 
of the forward drop curve is some- 
what lower than before and remains 
essentially linear up to 15-amp 
load current. The peak leakage cur- 
rent is affected to a greater extent 
than forward drop by forced air 
cooling. Its initial value is appre- 
ciably reduced, and the curve has 
essentially a zero slope until quite 
high values of load current are 
reached. At a load current of 15.25 
amp, corresponding to 20 ma peak 
leakage current, the upper limit of 
heat-dissipating ability of the 
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FIG. 3—Forward and reverse single- 
phase half-wave a-c characteristics with 
resistive load and peak inverse voltage 
of 100 volts 
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FIG. 4—Effect of external cooling on 
heat dissipation, cell temperature and 
leakage current 
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FIG. 5—Range of a-c characteristics of 
0.05-sq-cm silicon power rectifiers when 
used with resistive load at 50 volts peak 
inverse in single-phase half-wave cir- 
cuit for typical electronic application 


POTENTIAL APPLICATIONS 


@ In aircraft electronic power supplies, where ruggedness and ability to operate at 
temperatures up to 400F combine with greatly reduced space and weight as features 


@ In motors, generators and motor-generator sets, where compactness and ruggedness 
permit mounting directly on the rotor to replace the commutator for changing a-c to d-c 


@ In radio and television power supplies, where small size permits reducing chassis size 


@ In computers, to reduce space occupied by power supplies 


@ In all types of power supplies for transmitters, to replace rectifier tubes 


@ In all rectifier applications where efficiencies up to 98 percent—about 10 percent 
higher than the best motor-generator sets—are advantageous along with miniaturization 


ELECTRONICS — December, 1954 


copper radiator is being approached 
for forced-air cooling. 

If a load current of 15 amp aver- 
age is taken as the safe upper 
limit for forced-air cooling, the en- 
‘apsulated silicon power rectifier 
can safely handle 24 amp rms or 
about 480 amp rms per sq cm. The 
rms power output of the rectifier 
is then 24 x 50 1,200 watts. 
Forced air cooling thus doubles the 
power-handling ability of the new 
silicon rectifiers. 

The power-dissipating ability of 
the copper radiator may be seen 
more clearly in Fig. 4. Here the 
heat input to the copper radiator, 
as determined by the product of 
rms forward drop and load current, 
is plotted against leakage current 
and radiator temperature. For 
natural convection cooling, the heat 
input is about 10 watts when the 
leakage current begins to rise 
rapidly. The corresponding point 
for forced-air cooling is around 50 
watts. The radiator temperatures 
for these particular heat inputs are 
only 70C and 60C respectively, and 
are rising linearly with heat input. 
Thus, for natural convection cool- 
ing the rectifier operates at a power 
efficiency of about 98 percent. For 
forced-air cooling the operating 
efficiency is 96 percent. 

A different encapsulated rectifier 
was tested at 70 instead of 100 v 
peak inverse. At this lower voltage 
the rectifier could safely handle 470 
watts with natural cooling and 
1,540 watts with forced-air cooling. 

Silicon rectifiers appear capable 
of handling quite high leakage cur- 
rents before failing. In this respect, 
instead of failing suddenly as do 
germanium rectifiers, they give 
sufficient warning time which per- 
mits power reduction. Radiator 
temperatures as high as 230C have 
been reached. 

Figure 5 shows the range for for- 
ward and reverse a-c characteristics 
obtainet’ for a number of experi- 
mental silicon power rectifiers 
tested at 50 volts peak inverse us- 
ing normal convection cooling. The 
peak leakage current remains fairly 
constant for individual rectifiers 
within the range of 3 to 7 ma for 
load currents up to about 9 amp 
average. For the same load current, 
the range of peak forward voltage 
drops is 1.3 to 2.7 v. 





 eengpt hardness of small 
parts in large quantity pro- 
duction by the usual Brinell method 
requires grinding a flat area for 
the test and then measuring depth 
of penetration of a steel ball. On 
small parts it is often difficult to 
find sufficient area for Brinell test- 
ing without making the part un- 
usable. To reduce time and mate- 
rial losses in measuring hardness 
of rocker arms for automobile en- 
gines an electronic hardness tester 
has been developed based on the 
magnetic retentivity of the Arma- 
Steel material the rocker 
arms. 

In the early development of the 
tester, experimental work was done 
using permeability as a basis for 
measuring hardness but the results 
were inconsistent. Further work 
showed that magnetic retentivity 
was a function of hardness and 
could be used as a nondestructive 
means of hardness testing. 

The tester, shown in block form 
in Fig, 1, tests hardness by measur- 
ing the field produced by a magne- 
tized part as it drops through a 
set of coils. 

The rocker arms drop through a 
plastic tube. Falling through the 
initiating coil, the part actuates a 
timer turning on the magnetizing 
coil. As the part reaches the mag- 
netizing coil the field pulls it to 
the magnetic center and the arm is 
held there for a one-third second 
magnetizing period. 

At the end of this time, the arm 
free-fall through two 
pickup coils, each coil controlling 
the accept-reject switch through its 
own amplifier system. Sensitivity 
the upper and 
values of retentivity that will trig- 
ger the amplifiers, Accepted rocker 
arms are demagnetized as they pass 
into the accept bin. 


used in 


drops’ by 


controls set lower 


Circuit Operation 


The circuit of the complete tester 
is shown in Fig. 2. The signal pro- 
duced by the part passing through 
the initiating coil sets the main 
timer for the magnetizing cycle. 
This timer closes relays 1 and 2, 
placing 110 volts on the grid of coil- 
control thyratrons V, and V.. The 
thyratrons, operating in a_ full- 
wave rectifier circuit, supply 125 v 
d-c to the coil for 4 sec, 
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Four hardness testers in background test entire output of production line. Accept- 
able rocker arms are dropped onto conveyor belt and distributed into hoppers 
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A relay connected to the output 
of the timer disables the initiating- 
switch circuit during this period to 
prevent repeating of the cycle. A 
time delay relay disconnects the 
plate supply to the accept-reject 
control thyratrons V, and V, during 
the magnetizing period to prevent 
the field of the magnetizing coil 
from producing a false triggering 
signal through the pickup coils. 

At the end of the magnetizing 
cycle the part drops through two 
pickup coils generating a voltage 
in each coil that is a function of 
retentivity. The 
signals are amplified in the hard- 
and soft-side amplifiers. 

Normal position for the accept- 
reject control is in the reject posi- 
tion, Bias on the hard-side ampli- 
fier is set so that thyratron V, will 
fire only when the part is above 
the upper hardness limit. A rocker 
arm that is too hard will fire the 
hard-side thyratron first since the 
hard-side pick-up coil is placed 
above the soft-side pickup coil. 
Tube V, operates a relay, opening 
the plate supply of the thyratron 
V, making it impossible for the 
soft-side amplifier to trigger the 


hardness or coil 


Vieh 


The control 
remains in its normal position and 
the rocker arm goes to the reject 
side, 

Bias of thyratron V, on the soft- 
side amplifier is adjusted so that it 
will be triggered by a part having 
a hardness above the lower accept- 
able limit. When V, fires, it oper- 
ates relay 4 setting the accept-re- 
ject control to the accept position. 
A rocker arm that is too soft will 
not produce a signal large enough 
to fire the thyratron and the part 
will go to the reject side. 


accept-reject control. 


Construction 


Construction of the amplifiers 
is straightforward, using large- 
valued coupling capacitors to pass 
the low-frequency pulse, about 15 
cps, produced by the parts falling 
through the coils. 

Shielding of the amplifiers was 
necessary to eliminate the effect of 
stray magnetic fields. Power is ob- 
tained from a regulated source. A 
separate supply for the magnetiz- 
ing coil has a time-delay relay to 
prevent application of B+ to the 
tubes until after warm-up. 

Another time-delay unit discon- 
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FIG 1—Magnetized parts falling through pickup coils triggers 
accept-reject control if part falls within preset hardness range 


Amplifiers and thyratron controls for hardness tester are mounted 
on door of cabinet. Power supply for entire unit is at rear of box 


Sorts Auto Engine Parts 


automobile engines at rate of 
100- 


below preselected levels 


Automatic sorter measures hardness of steel rocker arms for 
3.000 pieces per hour. 


percent inspection, rejecting parts having hardness above or 


Nondestructive test using magnetic retentivity provides 


nects the to the accept-re- 
ject solenoid after a short period. 
This prevents coil burnout if the 


unit is left in the accept position. 


power 


Setting Up 


method. A set of test rocker arms 
consists of a pair at the soft end 
of the range and a pair at the hard 
end of the range. One of each pair 
is 0.l-mm Brinell hardness within 
the allowable range and the other is 
The sensi- 


within the range are passed and the 
two outside the range are rejected. 
A set of test rocker arms is 
kept for each type of arm in pro- 
duction. 
When changing from type 
of rocker arm to another, only a few 


one 


0.1 mm out of the range. 
tivity controls of each amplifier 
are adjusted so that the two arms 


The hardness tester is set up by 
the use of rocker arms previously 
hardness by the Brinell 


minutes are required to make the 


selected for necessary adjustments. 
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FIG. 2—Parts above lower hardness level will trigger soft-side amplifier to accept. Parts harder than upper level trigger hard-side 


amplifier which disables output thyratron of soft-side unit 


ELECTRONICS —- December, 1954 





Direct VSWR Readings 


Rapid check on operation of radio and radar transmission systems can be made using a 


simple instrument that presents the quotient of incident and reflected power on a meter 


reading directly in voltage standing-wave ratio. 


plements slotted-line measurements 


FIG. 1-—Partial stretcher circuit (A) with 
cathode-follower output, basic stretching 
diode circuit (B) with applied pulse (C) 
and output waveforms (D) 


FIG. 2—-Experimental verification of de- 
rived relation between a-c component 
and applied pulse for a partial stretcher 
circuit used in measurements 
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IRECT INDICATION of voltage 
D standing-wave ratio can be 
shown with the instrument to be 
described that samples incident and 
reflected signals simultaneously. 
Their quotient is read directly as 
vswr. Readings are independent of 
incident power variations. The only 
adjustments that internal 
amplifiers are not overloaded. 

Besides the vswr indicator, a bi- 
directional coupler and r-f detectors 
are required. Little emphasis is 
placed here on directional couplers 
since they are adequately treated in 
the literature. The detectors used 
are of importance only in that they 
offer significant nonlinearity errors 
at small signal amplitudes. 

Prior art has established tech- 
niques that are generally tedious 
but sufficiently accurate. The slot- 
ted line is a most accurate and 
versatile instrument. High preci- 
sion slotted lines are expensive and 
require many accessories. Direc- 
tional couplers and reflectometers’ 
have been improved to the point 
where they compete with slotted 
lines in cost and accuracy. Great 
interest in impedance bridges” * has 
been augmented by the desire to 
circumvent the slotted line. 


insure 


Reflectometer Techniques 


Two accepted reflectometer tech- 
niques are used for rapidly obtain- 
ing vswr readings. One method 
employs feedback that keeps the in- 
cident power on a transmission sys- 
tem constant and the reflected 
power is a measure of the reflec- 
tion coefficient* or vswr. 


In laboratory service, the device com- 


Practically, the incident power 
level does not stay constant in an 
r-f transmitter. As an alternative, 
by setting the incident level reading 
to unity on a meter and then switch- 
ing to the reflected signal, the vswr 
or reflection coefficient can be ob- 
tained directly.” ‘ 

An earlier described an 
electronic ratio meter and its appli- 
cation to the measurement of reflec- 
tion coefficients. An extension and 
improvement of the earlier tech- 
niques to pulse-modulated systems, 
such as radar, is considered below. 


paper’ 


Diode Nonlinearity 

When the r-f signal is a typical 
radar output consisting of pulses of 
short duty cycle, the nonlinearity of 
the diode can be minimized only by 
working with large signals so the 
nonlinear region is a small percent- 
age of the total swing. In addition, 
an averaging type of ratio meter 
cannot be since the large 
pulses (of small average value) can- 
not be accommodated in 
tional amplifier circuits. 

Techniques that stretch the pulse, 
to increase its average value, are 
required. Another serious consider- 
ation of pulse operation is that 
crystal diodes fail as detectors. The 
crystal diode is essentially a low- 
level device and most successfully 
used as a square-law detector. When 
large pulses are applied to crystals, 
they saturate and hence distort by 
virtually clipping the signal. Be- 
sides, they conduct significantly in 
the reverse direction. 

There is, however, a small linear 


used, 


conven- 
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region dangerously close to the 
burnout point that can be obtained 
in certain selected crystals. This re- 
gion is completely impractical for 
present considerations but may be a 
necessity for high-frequency detec- 
Thermionic 
were alone considered in the devel- 


tor designs. diodes 
oped vswr indicator. They have all 
the desirable characteristics exclu- 
sive of frequency range. The type 
6173 pulse diode was chosen because 
of its high peak current 
(1,000 ma) and high 
quency, 3,300 mc. The tube is a 
pencil and can be con- 
veniently mounted coaxially. With 
identical mounts, it is reasonable to 
assume that 
used up to their resonant frequen- 


rating 
fre- 


useful 


variety 


these diodes can be 


cies in ratio measurements 


Pulse Stretching 


A technique developed to 
measure incom- 
pletely stretching the pulses and 
directly deriving an a-c exciting sig- 
nal for the ratio meter. Equations 
of the diode charging circuit indi- 
cate the methods employed. A typi- 
‘al partial stretcher circuit is shown 
in Fig. 1A. The symbols and circuit 
used from which waveforms were 
derived are shown in Fig. 1. Volt- 
age V’ is the voltage after the 
pulse application and voltage V” is 
that after the time corresponding 
to a pulse-space period t,. The im- 
portant equations are 


V' = E(t — 


was 


pulse ratios by 


and 


V" = E(1 — e7@) /fet# 
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Pulse monitor (upper right) is fed by diode detectors (left) from bidirectional coupler 


(below). Radar transmitter is 


where « — ¢,/RC, the charging pa- 
rameter and fs t./RC, the dis- 
charging parameter. The capacitor 
can stay charged to the peak value 
V’ E 
charge) 


only if B 0 (no dis- 
For any value of 8 greater 
than zero there is some error. If 
the charging circuit has no resist- 


ance (4 infinity), then 
and 


Therefore, capacitor C charges up 
to voltage EF and will discharge ac- 
cording to the equation 
V = E-vre 

If it is assumed that the pulse 
width is negligible in the averaging 
and that « is extremely 
large, the average value of the volt- 
age across the load is 


E gE ai 
ets RC 
oh Jo 


PRI 


process 


where 
te 1 
which results in 
Vay (F/B) (1 eB) 

The average value can vary be- 
tween the maximum limit FE (when 
8 = zero) to zero (8 = infinity) 
and is lost in passing through an 


in background and 


terminating load at lower left 


RC coupling network. The a-c value 
of the output signal, as would be 
read by an averaging instrument, is 


This equation indicates that the rip- 
ple riding on top of the stretched 
pulse is proportional to the pulse 
amplitude and it can be used as a 
design equation. If, for example, 
B 1 then 


V ac 0 LOSE 


Decreasing B will decrease the 
available a-c component as the pulse 
stretches to pure d-c as shown in 
Fig. 2. Increasing f will increase 
the available a-c until some maxi- 
mum value is reached after which 
the pulse becomes exceedingly nar- 
row and the a-c component is again 
reduced. These a-c components can 
be applied directly to the ratio me- 
ter and although a certain amount 
of the pulse amplitude is lost, the 
proportionality is preserved so that 
ratio measurements are accurate. 


Complete VSWR Meter 


As shown in Eq. 1, there is an 


a-c component associated with a 
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Table I—Measured VSWR 
versus Outside Standards 


Measured 
Using Monitor 


experimental 
Supplied By 


RADE 


Se ee 
rere. . ) =~ 


Manufacturer 


partially stretched pulse that is es- 
sentially an exponential decay, This 
a-c component is directly related to 
the original pulse but modified by 
a cumbersome factor that is a func- 
tion of the pulse repetition period 
divided by the discharge constant B. 

Since the reflected and incident 
signals are of the same shape, ra- 
tios of the partially stretched pulses 
are a true indication of the reflec- 
coefficient. signals 
can be applied directly to the ratio 
meter. 

The a-c component derived from 
a partial stretcher per unit input 
volt is shown in Fig. 2. The solid 
points are calculated from the equa- 
tion and the circled points are those 
obtained experimentally from a cir- 
cuit having R 2.2 megohms and 
C = 240 uuf, shown in Fig. 1A. The 
a-c value is the full rectified value 


tion These a-c 


and the gain of the cathode follower 
and meter calibration have 
taken into account. Large values of 


been 
8 correspond to small stretching, 
whereas small values of £f corre- 
large stretching, or 
waveforms that are essentially tri- 
angular, 

Peak a-c output is in the vicinity 
of 8 = 3 and beyond this value the 
peak-to-average value of the decay- 
exponential may be 
enough to overdrive the ratio-meter 
amplifiers. Smaller values of 8 cor- 
respond to safer operation, but un- 


spond to 


ing great 


fortunately small signal outputs. A 
safe design center point is § 1 
and a stretcher is practically useful 
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between 8 3 and p 4. In the 
instrument described, a value of RC 
equal to 1.82 megohms x 1,000 uuf 
was used for a repetition rate of 
550 pps at p 1. Hence the prac- 
tical range would be from 200 pps 
to 1,500 
accommodated by the proper choice 
of R and C. 

Significant nonlinearity occurs at 
about 1.5 volts pulse amplitude. 
The output is smaller than expected 
and results essentially from high 


pps. Any range can be 


forward resistance of the diode at 
these small amplitudes limiting the 
voltage to which the capacitor can 
This 


loads of 


charge. nonlinearity makes 


small vswr- appear 


optimistic. 


Monitor Circuit 

The circuit of the pulse vswr 
monitor using the partial stretcher 
principle is shown in Fig. 3. It con- 
sists of two partial stretcher chan- 
nels driving a general-purpose ratio 
the 
calibrated in 


indicator of which is 
To 


vswr calibration for the basic ratio 


meter, 
vswr, obtain a 
meter movement, it is necessary to 
convert the basic ratio or reflection 
coefficient into the corresponding 
vswr value. 

Inserting a fixed attenuation into 
the incident channel establishes the 
scale range. The two ranges shown 
in Fig. 4 are considered satisfac- 
tory. The range of 1.1 to 4.0 re- 
quires an attenuation of 15.7 db in 
the incident channel and the 1.02- 
to-1.8 range requires 28.9 db. If 
the the 


coupling coefficients of 


STEPS 
Dar 


bidirectional coupler are not equal, 
proper equalization can be made in 
the channel attenuator, providing 
it is made variable. 

It is common to have the reflected 
signal coupling greater than the 
incident coupling. For example, a 
coupler may couple to the incident 
10.4 db less than to the 
reflected. The setting 
should therefore be reduced by this 


signal by 
attenuation 


amount in setting up the range as 
follows: 


DB 


10.4 
10.4 


Range 


1.1 to 4.0 
1.02 to 1.3 


5.3 db 
18.5 db 


15.7 
28.9 

Any coupler can be accommodated 
by this flexible arrangement. Pre- 
cision attenuators are inserted be- 
tween the stretcher and the ratio 
meter. An incident signal passing 
through the upper channel is first 
partially stretched and then passed 
through an attenuator (ganged to 
an identical attenuator in the re- 
flected channel) to limit overloading 
of the ratio meter. After the level- 
setting attenuators, a coarse and a 
fine attenuator are cascaded in the 
incident channel for range 
tion. Assuming a_ bidirectional 
coupler of equal incident and re- 
flected coupling is available, this 


selec- 


attenuator is set as described above. 
If the bidirectional coupler has 
unequal coupling, the attenuation 
can be reduced as indicated. 

The ratio meter consists of a 
12AX7 triode driving a type 5687 
output Since the feedback 
cathode are nearly 35 
ohms, approximately 30 millivolts 
average will cause one milliampere 


stage. 


resistors 





FIG. 3--Complete circuit diagram for the vswr meter that uses special panel-type 


ratio-meter movement for direct indication 
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of ratio-meter current. The 
load indicator is a 100-4a meter 
connected as a voltmeter to monitor 
the current passing through a 30- 
ohm precision resistor. It is set by 
R, so that 15 ma of ratio meter coil 
current corresponds to full-scale de- 
flection. The average input signal 
for 15-ma output current is closely 
150 mv. About 15 db feedback is 
included in each ratio-meter chan- 


over- 


nel. 


Operating Procedure 
In setting up the meter, 
certain initial balancing adjust- 
ments must be made. The peak de- 
unit is the 
incident and reflected channels but 


vswr 


tector connected to 
the input is derived from a single 
source, such as the incident signal 
of the directional coupler. With r-f 
the 
range switch, both channels should 


on and with no attenuation in 


be identical except for deviations 
in the detectors and stretchers. 
These 


pensated by 


can be 
the ratio 
meter through potentiometer R,. A 
the 
scale indicates the equal-signal con- 


deviations com- 


balancing 
center marker on ratio meter 
dition. This equalization procedure 
that iden- 
tical from the r-f end to the direct 
the 
inputs can then be dis- 


insures each channel is 


current in ratio-meter coils. 

The r-f 
connected from the single r-f source 
to the incident and 
reflected signals. If a bidirectional 


and connected 
coupler of equal nominal coupling 


is used, this balancing procedure 
can be carried out with a good open 
circuit or short-circuit on the line. 
Similarly, if a coupler is provided 
with known incident reflected 


coupling, the range attenuator can 


and 


be set to equalize the coupling and 
allow balancing under an open-cir- 
condition. 

methods 
can be 


cuit or short-circuit 
The latter 
that the 


and that an appropriate open cir- 


two assume 


load disconnected 


cuit or short-circuit is available. 
In general, it is necessary to inject 
equal signals into the ratio meter 
for the 


desirable 


also 
the 
the r-f 
detector experience comparable r-f 


initial setup. It is 
that the 
stretchers 


diodes in 
partial and in 
amplitudes. 

Upon equalizing the ratio-meter 
channels, the monitor is ready for 
operation. The range switch setting 
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the bi- 
directional coupler coefficients pre- 
viously discussed. The only other 
control that must be set during 
operation is the level-setting ganged 
referring to the 
indicator and switching 
between incident and reflected, the 
level can for both readings 


must be chosen based on 


attenuator. By 
overload 


be set 
on scale. 

Since the ratio meter will never 
pass currents greater than the ap- 
proximate ratio of 3.6-to-1, it is 
always possible to obtain / and R 
that scale. The 
indicator below 10 
ma) is a 
the ratio- 
are of insuffi- 
cient strength completely to nuitlify 
This 
suffi- 
signal strength is available. 


readings 
level 
(corresponding to 1.5 


are on 
region 
region of since 
meter coil 


error 
currents 
the spring-restoring forces. 
region should be avoided if 
client 


Calibrating Technique 


the 
standard loads of known vswr were 


To evaluate vswr indicator, 


prepared, A simple mount that can 


be easily machined from | 1 in, 
stock 
Allen-Bradley composition resistors 


brass was made, ‘l'wo-watt 
are mounted coaxially and termi- 
nate in a type N fitting. These loads 
were calibrated by the Rome Air 
Development RADC Standards Lab- 
oratory at low power leveis and con- 
sidered as standards. 

with 


1.26 


loads 
1.04 and 
This assortment of 
in the test evalua- 
instrument 


Six more commercial 
vswr values between 
were obtained, 
used 
the 


these 


loads was 
tion of 

With 
series of 
tained. A 
unit 


developed. 
standard loads, a 


measurements was ob- 


ASB-5 
having a pulse width of 0.7 


modified radar 
usec at 500 me was employed. The 
test set-up is shown in the photo- 
graph. The ex- 
hibited a cross-coupling of approxi- 


diode detectors 
mately 0.3 percent and theoretically 
would limit 
1.006. 
vswr is not accommodated by the 
meter, which under all cir- 
cumstances be in gross error since 
the reflected 


would be excessive. 


the lowest measurable 


vswr to However, this low 
would 


diode’s nonlinearity 


Measured Comparison 
Table I 
by setting up the ratio meter under 
open-circuit conditions. The slight 


Values in were obtained 


deviation in coupling (0.3 db) of 
the commercial bidirectional coupler 
is therefore equalized. 

These results compare favorably 
with the RADC Standards Labora- 
tory measurements. Some of the 
small discrepancies may result from 
aging of the resistors or peculiari- 
ties of pulse operation. 

Larger errors were observed for 
the manufactured loads. The one- 
watt rating of these loads was in- 
sufficient, so that measurements 
had to be made immediately after 


FIG. 4—Meter calibration shows two 
scales used. Zero centering is provided 
for initial adjustment 


the application of r-f power. One 
typical 60-ohm load changed 3 ohms 
after 2 minutes of exposure to r-f 
power with average value approxi 
mately 2 watts. Repeated use of 
these loads may have permanently 
changed their characteristics. Also, 
reflected signals become small at 
small 
serious nonlinearity errors. 

The authors thank the Rome Air 
Development Center, Griffiss Air 
Force Base, sponsors of this work 
under contract AF28(099)-33. The 
William C., 


Assistant, is ap 


vswr values and introduce 


capable assistance of 
Schaal, Research 
preciated. 
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Laboratory prototype of 100-watt transmitter and complete receiver necessary to 
convert signals to teleprinter page copy 


Cutaway view of the magnetostrictive resonator compared to tube size 


166 


By M. L. DOELZ 


Collins Radio Co 
Burbank, Calif 


URRENT PRACTICE in frequency- 
modulated radiotelegraphy re- 
quires use of frequency-measuring 
techniques for conversion of the 
received signal to a form suitable 
for operation of land-line telegraph 
equipment. Usual circuits include 
band-pass filtering (in the receiver 
i-f amplifier), a limiting amplifier 
and a discriminator. Refinement of 
these methods does not necessarily 
lead to the best use of received 
signal energy. The predicted-wave 
system to be described transmits 
a frequency-shifted signa] similar 
in form to that currently used. 
However, the intelligence is ob- 
tained from this signal by methods 
leading to greater utilization of the 
received signal energy. 
Predicted-wave detection circuits 
measure pulse amplitudes at the 
two alternate frequencies of the 
frequency-shifted wave by accu- 
mulating over each pulse period 
the signal and noise from each of 
the two frequency channels in a 
pair of high-Q resonators. If the 
largest amplitude is measured in 
the mark channel, a mark is trans- 
mitted to the page printer. When 
the largest amplitude is measured 
in a space channel, a space is trans- 
mitted. This circuitry performs the 
same function as the limiting 
amplifier, discriminator and keying 
relay chain used in fsk, but is less 
affected by noise and interference. 


Sync Signal 


The radio-frequency wave emit- 
ted from a predicted-wave trans- 
mitter differs from the usual fre- 
quency-shifted telegraph signal in 
that a third frequency midway 
between the mark and space fre- 
quency is used to provide automatic 
synchronization. Time and fre- 
quency relations used in the pre- 
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Radio Teleprinter 


New radiotelegraph system, using diversity reception and magnetostrictive resonators for 


accumulating mark and space information, employs synchronizing pulse on center 


frequency. Characters are delivered in less time than start-stop type and have 8.5-db 


advantage at the 0.1-percent error-rate level 


dicted-wave system shown in 
Fig. 1. The synchronous signal in- 
cludes a set of five pulses, each 
placed on either the mark or space 
frequency (each spaced 360 cycles 
from center), followed by a syn- 
chronizing pulse of equal duration 
occurring on center frequency at all 
times. The first pulse of the group 
for the blank 
function of the page- 
printer start pulse. 

Minimum, maximum and normal 
timing for a conventional start- 
stop telegraph system shown 
at the top of Fig. 1. The start-stop 
signal is characterized by a start 
pulse, which timing 
sequence and places the following 
five signals in a mechanical storage 
that identifies 
ters. The last information-carrying 


are 


of seven is used 


recognition 


are 


releases a 


one of 32 charac- 

a stop pulse 
approximately 14 times as long as 
the first six pulses. The timing of 
the predicted-wave 
system has been chosen to deliver 
a character in slightly less time 
than the minimum required for the 
start-stop system. This means that 
a start-stop line feeding the syn- 
chronous system always lags and 
a storage of two-character capacity 
is all that is required to join the 
two systems. 


pulse is followed by 


synchronous 


Transmitting Equipment 


A block diagram of the trans- 
mitting equipment is shown in Fig. 
2A. Start-stop signals from a non- 
synchronous line are fed to a two- 
character electronic storage code 
converter using hard vacuum 
tubes. Binary information, coded 
as shown in Fig 1, is read out of 
the code converter at a synchronous 
rate controlled by the time-base 
unit. The synchronous timing is so 
chosen that the read-out rate is 
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slightly faster than the fastest 
start-stop input signals. With an 
average keyboard or tape reader, 
the converter will transmit 
about one blank in every 23 char- 
acters. 

All timing signals are derived 
from a magnetostrictive oscillator 
operating at 23,040 Fre- 
quency-dividing circuits reduce 
this to 360 cycles for use’ in the 
frequency-shift circuits and to 45 
cycles for pulse timing. The inte- 
relation between the 
timing and frequency 
results in minimum 
tween mark, 
nizing channels. 

The frequency-shift generator 
accepts synchronous binary infor- 
mation from the code converter and 
delivers a  frequency-shift-keyed 
output at 23,400 cycles for mark, 
22,680 cycles for space and 23,040 
cycles for synchronization (every 
seventh pulse). Both data and syne 
pulses are of 1/45-second duration. 

The mark and space signals are 
obtained by modulating the 23,040- 
signal from the same 
in a doubly balanced modulator. 
Band-pass filters select the mark 
and and three 
gates are synchronously keyed to 


code 


cycles. 


pulse 
shift 
crosstalk be- 
and synchro- 


gral 
rate 


space 


cps source 


space frequencies 


SIART-STOP INPUT 

SHOWN AT MAXIMUM SPEED 
START-STOP INPUT Staal 
(SHOWN AT NORMAL SPEED) © 
SIRT - STOP INPUT Slant! 
(SHOWN Al MINIMUM SPEED) Sa - 
ywcnnowous oulPul am/7737A 5 V7A77ZS7RSNE 
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Kx 


& 
}sPace ZZ wank ESS ome 


FIG. 1-—-Time and frequency relations 
for start-stop and synchronous tele- 
printer systems. Blank-recognition and 
center-frequency sync pulses character. 
ize the newer system 


yield an output at the mark or 
space frequency for the data, or 
on center frequency every seventh 
pulse for synchronization. 

The output of the frequency- 
shift generator is translated to a 
nominal 250 ke in the heterodyne 
unit and further heterodyned and 
amplified in the exciter unit to a 
100-watt output level at operating 
frequency. 


Receiving Equipment 


Receiving equipment is shown in 
block form in Fig. 2B. Signals 
from a pair of diversity antennas 
are heterodyned to a nominal 250 
ke in a pair of crystal-controlled 
receivers operated from a common 
oscillator and using a common avec 
system. The chassis containing the 
automatic-frequency-control and 
oscillator circuits includes a crystal 
oscillator with suitable multipliers 
for excitation of the receiver mix- 
ers. 

A pair of narrow-band discrim- 
inators at the mark and space fre- 
quencies of 23,400 cycles and 22,680 
cycles are used to control the fre- 
quency of the heterodyne oscillator 
converting the 250-ke signal to the 
23-ke range. This system forms an 
automatic frequency control capa- 
ble of adjusting the received sig- 
nal over a range of approximately 
200 cycles. The ave and synchroniz- 
ing chassis uses three band-pass fil- 
ters, each approximately 200 cycles 
wide, to previde separate outputs 
for the mark, space and synchroniz- 
ing channels. The mark and space 
outputs are added to provide a sig- 
nal that drops to zero during the 
time of arrival of the synchroniz- 
ing pulse. The synchronizing filter 
yields the inverse of this signal. 
The envelope of the added outputs 
from the mark and space filters 
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is subtracted from the envelope 
of the synchronizing filter and the 
difference voltage is 
rectified and limited. 
Multipath synchronizing signals 
smaller in amplitude than the de- 
sired synchronizing signal are dis- 
criminated against in this circuit. 


half-wave 


Magnetostriction Timer 


An oscillator 
magnetostrictive 


controlled by a 
like 
that in the photograph is used as a 
source of timing information in 
the receiver. The output fre- 
quency of this oscillator is divided 
to provide a signal at 45 cycles to 
be compared with the received syn- 
chronizing pulse in a product de- 
tector. The output of the product 
detector drives a servomotor that 
corrects the phase of the 45-cycle 
signal and the frequency of the 
magnetostrictive oscillator to syn- 
chronize the time 
with the incoming signal. 


resonator 


receiving base 


informa- 
tion is obtained by adding the out- 


Automatic-gain-control 


puts of mark, space and synchro- 
nizing filters. 

The intermediate-frequency out- 
puts the two diversity 
ceivers are fed to the detector and 
diversity-selector unit. The output 
of each receiver is fed to a pair 


from re- 


of magnetostrictive resonators, one 
at the mark 23,400 
cycles and space 


frequency of 
the 


cycles. 


one at fre- 
22,680 Each 
resonator is damped to zero energy 
level at of 1/45 second, 
corresponding to the transition 
times of the incoming signal. The 
damping 


quency of 


intervals 


is achieved by applying 
strony inverse feedback around the 
for approximately 
Since the resonator is 


resonator one 
millisecond 
freed of stored energy and input- 
the damping 
pulse, it is possible to integrate the 
incoming signal over the necessary 
preceding the 
following damping operation. 
The resonator 
nickel-iron alloy rod a half wave- 
length long at operating frequency 
and supported at its center by stak- 
ing into a brass disk. Ring-shaped 
biasing magnets located on 
either side of the support disk and 
provide a permanent field through 
the rod. Multiturn driving and 
pick-off coils are located on either 


signal history by 


1/45-second period 


consists of a 


are 
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FIG. 2—-Elements of the predicted-wave 
to obtain more reliable communications 


side of the magnets and are con- 
nected to the terminals of the 9-pin 
miniature plug. A resonator of this 
type operates in the vicinity of 20 
ke with a Q of about 2,000 provid- 
ing excellent frequency stability. 


Keyed Filters 


A circuit diagram of one of the 
four identical keyed filters used in 
the detector and diversity-selector 
chassis is shown in Fig. 3. A timing 
impulse occurring at received-pulse 
transition from the 
time base unit is stretched to ap- 
proximately one millisecond and de- 
livered to the grid of tube V,, in 
the form of a positive pulse. Cur- 
rent flowing in the cathode circuit 
of V,, causes the cathode of V,, to 
cutting off the 


times derived 


become positive, 
tube. 

Conduction in V,, also causes its 
plate voltage to drop, which in turn 
causes the grid of V., to go nega- 
tive. This causes cutoff in tube V,, 
and thence conduction in V.,. Thus 
during the one-millisecond damp- 
ing interval, tube V,, is cut off and 
V., conducts, while during the re- 
maining 21.2 milliseconds of the 
pulse period, tube V,, conducts and 
V., is cut off. The 20-ke outputs of 
and V., added and 
amplified in V,, to drive the mag- 
resonator. 


tubes V,, are 
netostrictive 

Output of the resonator is ampli- 
fied in V,, and fed back through 
a 0.0l-uf capacitor and potentiom- 
eter to the grid of V.,, thus es- 
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| PRINTER 
RECEIVING GROUP 


(B) 


transmitter (A) and receiver (B) used 


tablishing a high-gain feedback 
circuit during the one-millisecond 
damping period. This feedback is 
negative and rapidly quenches all 
vibrations in the Out- 
put of the resonator is fed 
through a decoupling 33,000-ohm 
resistor to the grid of V,, to pro- 
vide a positive feedback of lower 
gain during the 21.2-millisecond 
period when the resonator is ac- 
cumulating from the 
ceiver output. 


resonator. 


also 


signals re- 


Diversity Accumulation 


Four of these keyed-filter cir- 
They are actuated 
in synchronism by the common 
timing signal. One circuit using a 
resonator tuned to mark frequency 
and another for frequency 
are driven from the output of one 
of the two diversity receivers. A 
parallel arrangement is used for 
the output of the other diversity 
receiver. Tube V, operates as an 
amplifier to yield an output pro- 
portional to the output of the 
resonator. Diode diversity-selec- 
tion circuits following the four 
outputs select the strongest of the 
four and produce a mark output 
if the strongest occurs in one of 
the two mark resonators or a space 
output if the strongest occurs in 
one of the two space resonators. 
The keyed filter yields an output 
dependent upon the frequency of 
an input sine wave. Measurements 
of the output amplitude as a func- 


cuits are used. 


space 
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FIG. 3—Keyed-filter circuit employing magnetostrictive device is heart of new 


receiving technique 


tion of frequency input are shown 
graphically in Fig. 4. The positive 
feedback existing during the 21.2- 
millisecond pulse period is adjusted 
to give an essentially infinite effec- 
tive Q for the resonator. 

Thus an incoming sine wave ex- 
actly at resonator frequency is ac- 
cumulated there much as a direct 
current is accumulated in a 
fect capacitor. 


per- 
Figure 5 illustrates 
this accumulation photographically. 
The waveform shown at the top is 
at the output of a keyed filter in 
which the resonator, on mark fre- 
quency, is driven from a signal of 
alternate marks (bottom) and 
(middle). Linear buildup 
during the 21.2-millisecond driving 
period and the rapid damping are 
easily identified. 


spaces 


Performance Characteristics 


Error rate versus signal-to-noise 
ratio measurements for the pre- 
dicted-wave system are shown in 
Fig. 6. The circles represent points 
obtained by counting the number 
of page-printer errors obtained in 
a period of approximately 20 min- 
utes. The signal-to-noise ratio was 
obtained by measuring the 
and signal power in the 3,100-cycle 


noise 


i-f band of one receiver. Noise was 
supplied by a gas-tube noise gen- 
erator and i-f power levels 
measured with the aid of a _ bo- 
lometer. 

An error rate of one-tenth of one 
percent was obtained with signals 


were 


ELECTRONICS — December, 1954 


6 db under the noise level in the i-f 
band. The solid line was computed 
from the formula 
| 
Pr, = eexp (— S? / 4a?) 
v2 
where S° is the energy of the re- 
ceived signal pulse and a’ is the 
energy of 4-cycle 
tegrated for one second. 
For comparison 


noise band in- 
sim- 
made on 
frequency-shift-keyed 
system of conventional design. The 
converter employed a_ pre- 
limiting filter 1,500- 
cycles wide followed by a limiting 
amplifier and a linear discrim- 
inator. Both the converter and the 
telegraph printer this 
test were adjusted for optimum 
performance immediately 
‘he measurements were made. Three 
points were obtained, each having 


purposes 
ilar measurements were 
a start-stop 


used 
bandpass 


used for 


before 


an operating period of 
imately 20 minutes. 
of the two curves shows that at the 
one-tenth-percent error-rate level 
the predicted-wave system has an 
8.5-db 
quency-shift system 
The ability of the 
wave system to utilize signals of 
lower quality makes it particularly 
valuable for use with scatter prop- 


approx- 
A comparison 


advantage over the fre- 


predicted- 


agation. 

The author acknowledges the aid 
of Earl Heald and George Grondin 
who assisted in the preparation of 
this article. 
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FIG. 4—Keyed-filter response shows 
high-amplitude response at resonance 


resulting from positive feedback 


FIG. 5—Oscillograms of keyed-filter 
action, showing buildup (top) resulting 
from accumulation of pulses (bottom) 
and unaffected by undesired pulses 
(center). Rapid damping is indicated 


FIG. 6—-Error-rate versus predetection 
signal-to-noise ratio. Experimental data 
obtained at 60-wpm for frequency-shift 
(right) and new system (left) 





ulling-Figure Tester for 


By E. DYKE and J. COHN 


Collins Radio Company Microwave Research Department 
Dailas, Tewvas Motorola, Inc 
Chicago, Illinois 


ICROWAVE TRANSMITTERS fre- 
M quently consist of an oscil- 
lator directly feeding an antenna 
with no buffer amplifier stages to 
provide isolation. This is due to 
the fact that suitable microwave 
amplifiers have only recently been 
developed and that microwave oscil- 
lators are capable of delivering suf- 
ficient power in many cases to elim- 
inate the need for amplifiers. 

This lack of oscillator isolation 
results in the antenna load affect- 
ing oscillator characteristics. The 
load may alter the frequency of 
oscillation, cause distortion in fre- 
quency-modulated oscillators and 
even make it impossible to tune the 
oscillator to certain frequencies. 

A need existed for a means of 
measuring oscillator sensitivity to 
load effects and for a means of 
describing this sensitivity quantita- 
tively. To accomplish this the pull- 
ing-figure characteristic was de- 
vised and may be defined as the 
difference between the highest and 
lowest frequencies which result 
when a specified load variation is 
presented to the oscillator. The dy- 
namic method of  pulling-figure 
measurement yields accurate results 
in a fraction of the time required 
for the conventional method. 


Static P-F Measurement 


Figure 1 is the diagram of a typi- 
cal test circuit for measuring static 
pulling figure. The power and fre- 
quency monitor are used to adjust 
the operating conditions of the os- 
cillator. A fixed standing wave of 
1.5 is obtained from a step reflector 
and terminating matched pad. The 
standing wave is passed through all 
possible phases by means of a 
matched phase shifter. An alternate 


Complete pulling-figure tester in operation as used to measure the pulling-figure method is to use a matched variable 
of reflex klystrons. Technique applicable to other oscillators attenuator to limit the vswr fol- 


170 December, 1954 — ELECTRONICS 





icrowave Oscillators 


. eK ar 
Production-line measurements of klystron and magnetron oscillator sensitivity are made 


quickly and accurately by unskilled operator with new dynamic tester that is independent 


of warmup for oscillator drift and requires no critical adjustments 


ATOR 


V0 
| UNDER TEST | 


PLUNGER | 


t 


FIG. 1—Typical test circuit for measur- 
ing static pulling figure. Matched vari- 
able attenuator limits the vswr. Movable 
shorting plunger acts as a phase shifter 


lowed by a_ movable _ shorting 
plunger that acts as a phase shifter. 
The frequency may be observed as 
the phase shifter is moved and the 
two frequency extremes recorded. 

There are several difficulties in 
using this sort of instrumentation. 
An inherent problem exists in that 
the change in frequency is ordinar- 
ily about one thousandth of the os- 
cillator frequency, thus limiting 
measurement accuracy. A hetero- 
dyne circuit can compensate for 
this deficiency but does not solve 
the basic problem of drift in the 
oscillator being tested. 

The power supplies must be 
highly stabilized and the tempera- 
ture of the oscillator must be con- 
trolled. This demands a warmup 
time and some kind of controlled- 
temperature chamber if utmost 
accuracy is desired.’ 

Analysis Of Dynamic Pulling 

Figure 


Since the pulling figure states 
quantitatively the frequency sensi- 
tivity of an oscillator to reflections 
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FIG. 2—Power output of reflex klystron, showing normal mode looking into a matched 
line at 7,500 mc, top left, same mode with several db padding. center. Center curve is 
magnified at right. In determining pulling figure. patterns show too little, bottom left. 
too much, center and proper amount, right. of attenuation added 


from the load, effects of 
oscillator frequency should be con- 
sidered. In its 
microwave 


load on 
simplest form a 
oscillator can be con- 
sidered as an energized tuned cir- 
cuit. Viewed from the oscillator, the 
load may have some reactance de- 
pending on the termination of the 
waveguide which the oscillator is 
feeding. This appears 
in parallel with the oscillator tuned 
circuit and causes a shift in 
nant from that which 
occurs from a non-reactive load. 

A discontinuity in the freqency 
and power characteristics may oc- 
cur when the length of waveguide 
between the oscillator and the mis- 
matched waveguide termination is 
larger than a few wavelengths. 
Cause of this discontinuity is the 
variation of the input impedance of 
the waveguide with frequency so as 
to permit the oscillator to have 
more than one stable frequency of 
operation. This phenomenon is 
known as the long-line effect.’ 

An equation has been derived for 
the minimum vswr in the wave- 


reactance 


reso- 


frequency 


guide load which will cause such a 
This equa- 
tion is solved for the pulling figure 
of the oscillator 


discontinuity to occur.’ 


pulling figure 1.19 K D(vswr? 1) 


wavelength in guide, 
D distance, source to sink, in 
same units as i,, and 


where 3}, 


2r dx, > 
Xr 2 df Ps 


uv 


K 


Figure 2 shows a series of oscil- 
lographs of a discontinuity in the 
power output characteristics of an 
overcoupled reflex klystron having 
a pulling figure of 15 me at 7,500 
me. This includes an oscillograph 
in which the attenuator has been 
adjusted to reduce the vswr to the 
minimum which could pro- 
duce the discontinuity. When this 
condition is reached the attenuator 
dial is read and the pulling figure 
found from a calibration curve. A 
similar series is shown in Fig. 3 
for a degree of coupling suitable 
for microwave transmitters. The 
pulling figure here is 6 mec at a 


value 


71 





frequency of 6,800 megacycles. 

A careful check was made to de- 
termine experimentally the differ- 
ence between the dynamic pulling 
figure and its static value. Results 
found to be the same for 
values of pulling figure below 10 
frequency of 6,750 me. 
However, for pulling 
me the dynamic 
10 per- 
cent higher than the static method. 
The for this difference is 
that the static method depends on 


were 


me at a 
values of 
figure above 10 


method gave values about 


reason 


the tube characteristics over the en- 
tire frequency range through which 
it is pulled by the load, whereas 
the dynamie method depends only 
on the slope of the tube character- 
istic at the frequency of measure- 
ment as shown in Fig. 4. 

To evaluate K accurately, Eq. 1 
is rearranged, For the rectangular 
TE, mode and width a 


x 
I (A/2a)? 


replacing }% with c/f and differ- 


entiating 


dX cf 


df p 
/ 
[ ta | 


Substituting in Eq. 2, and also sub- 


stituting 2nf », yields 


eff — «/4a2}'? 
For example, at 6,300 mc, K 
2.868 io per cm, This 
value substituted in Eq. 1 gives an 
accurate pulling-figure calibration. 


K 


sec. 


Dynamic Measurement 


Basically, the same equipment 
shown in Fig. 1 will measure the 
dynamic pulling figure without 
tracking wavemeters and without 
attention to warmup or oscillator 
drift. The distance between source 
and sink is purposely made sizeable 
(10 or 20 feet for frequencies of 
several kmc) to the 
effect on the oscillator. 

The ordinarily smooth mode 
shown in Fig. 5 of a 2K25 reflex 
klystron as distorted by a reflection 
which, although only on the order 
of vswr of 1.2, is seen to result in 
serious pulling for the 130 feet of 
transmission line. 


increase load 


Measurement consists of adjust- 
ing the attenuator until a mode dis- 
continuity appears on the oscillo- 
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FIG. 3--Mode of 5976H klystron at 
6.800 mc with attenuation set for ex- 
cessive pulling (top) and (bottom) at- 
tenuation set for measuring pf 


scope. The movable load-shorting 
plunger is moved to center this dis- 
continuity in the region of interest, 
such as the center of klystron mode. 
The attenuator dial may 
brated directly in dynamic pulling 
figure for any one carrier frequeney 
or, its reading may be converted to 


be cali- 


dynamic pulling figure by means of 
a graph. In this apparatus the os- 
cillator is modulated 
from any convenient source such as 
u 60-cycle sine wave and is deviated 
a few megacycles in order to ob- 
serve the top of the klystron mode 
In all micro- 
with which this 
arrangement been used the 
warmup time can be _ practically 
neglected, and frequency need be 
set only approximately. Remain- 
ing oscillator adjustments need be 


frequency 


on the oscilloscope. 
wave oscillators 


has 


set only to the accuracy required 
for visual observation on the oscil- 
This elimination of criti- 
cal adjustments makes the _ pro- 
cedure suitable for production qual- 
ity control. 

The pulling-figure tester is also 
useful in the design of oscillator- 
waveguide couplers or starting sec- 
tions. It facilitates measurement 
of the effect of pertinent 
parameters on the pulling figure of 
the combination. For example, the 
effect of varying the position of the 
shorting plunger in a Shepherd- 
type klystron coupler may be 
quickly determined by measure- 
ment of  pulling-figure versus 
plunger position. Because’ the 
power output, f-m sensitivity and 
long-line distortion are related to 
the pulling figure, such a tester is 


loscope. 


any 


FIG. 4—-Change in load susceptance 
due to a 1.5 vswr: Afa-» is pulling fig 
ure for static method: Af..« is pulling 
figure for dynamic method 


used extensively in = microwave- 
transmitter design. 

Quality control of klystrons ordi- 
narily consists of applying standard 
then measuring the 
resulting currents and microwave 
properties at frequencies 
across the intended frequency band. 
These ordinarily 
pulling figure, power output, modu- 
lation sensitivity and distortion. 
For convenience, the pulling-figure 
includes the 
other tests. 

Power is 


voltages and 


several 


properties are 


tester adapters for 
determined by the 
thermistor head plus an automatic 
power bridge. Wavemeters are 
used in the measurement of modu- 
lation sensitivity in 
only a few measurements are to be 
made. For frequent measurement 
of modulation sensitivity, and also 
for measurement of distortion, a 
superheterodyne — re- 
For this purpose a 
directional coupler is connected in 
the equipment which in the photo- 
graph is capped with a pair of dust 


cases where 


microwave 
ceiver is used. 


shields. For superheterodyne meas- 
urements, a 
bly is connected to one flange of 
this directional coupler and a mixer 
assembly is connected to the other 
flange. 


local-oscillator assem- 


Dynamic Tester Calibration 


Measurements require  tempo- 
rarily installing a slotted line be- 
tween any convenient oscillator and 
the attenuator, Fig. 1. For each 
frequency band, the attenuator is 
varied in steps of about one db and 
the standing-wave ratio is recorded 
versus the attenuator dial reading. 
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FIG. 5—Mode of klystron with mis- 
matched load. Abscissa shows repeller 
voltage, and ordinate r-{ power output 


The attenuator should be fairly well 


matched so that any one position 


vives a constant standing-wave 


ratio regardless of variations in 
the position of the load plunger. A 
family of curves is then drawn for 
attenuator 
fre- 
These are computed from 


pulling-figure versus 


setting for various carrier 


quencies 


Eq. 1 with the aid of Eq. 5 in which 


K is a constant for a particular 


waveguide installation and fre- 


quency. If modulation is present 
each sideband will vield a particu- 
reflected 


gives a modulation distortion. 


lar phase of wave which 


Other Oscillators 


While the discussion on dynamic 
pulling 
been 


measurement has 
reflex kly- 


stron oscillator, it should be equally 


figure 
restricted to the 


applicable to other oscillators since 
the manner in which the load affects 
frequency is similar for many oscil- 
lators. For example, the equation 
showing how load susceptance al- 
frequency is the 
same for the klystron® and magne- 
2C Aw B 0 
load susceptance, o 
and C 


alent capacitance of the frequency- 


ters oscillator 
namely 
where B 
angular velocity 


tron, 
equiv- 


determining circuit. 
Dynamic pulling-figure measure- 
ments have been made on tubes that 
were designed to be operated c-w 
and f-m. Using a small amount of 
f-m is helpful in observing the crit- 
ical discontinuity. To use the dy- 
namic pulling-figure method with 
pulse modulation, the pulse dura- 
tion would have to be long enough 
to allow the transients on the 


ELECTRONICS — December, 1954 





6400 6800 720C 
FREQUENCY IN MC 


FIG. 6—Graphical calibration of dy 
namic pulling-figure tester for different 
attenuator settings 


out, be- 
this 
method is based on steady-state im- 


transmission line to die 


cause the analysis used for 


pedance concepts. 


Application 


Several subsidiary definitions of 
pulling figure are useful in analysis 
or specifications. Some oscillators 
have a coupling adjustment such as 
used probe- 
this 


degrees of 


the plunger with a 
reflex klystron. In 
available 


coupled 
case certain 
coupling are of interest and may be 
pulling figure. 
Normal pulling figure is that ob- 
with the oscillator and its 
coupling tuned for 
maximum This is 
the adjustment most ordinarily ob- 
tained in the field tuning of a fin- 
ished design. 

Maxinium pulling figure is that 
obtained when the coupling adjust- 


specified by the 


tained 
adjustment 
power output. 


ment is varied through a range to 
maximize the pulling figure regard- 
less of its influence on other tube 
parameters. If overcoupling occurs, 
there 
duced power output. 


will be proportionately-re- 
This figure is 
useful as an indication of how 
much pulling might be obtained in 
practice from maladjustment of the 
controls or it may be an indication 
of the maximum available modula- 
tion sensitivity. 

Thus far pulling figure has been 
considered in units of 
time (megacycles) for a microwave 


reciprocal 
oscillator. For analytic work there 
is some value to the dimensionless 
relative pulling figure which is the 
ratio of dynamic pulling figure to 
reflex 


carrier frequency. Present 


klystrons ordinarily have a relative 
normal pulling figure of about 
0.0005 to 0.001 (0.1 percent, or per- 
haps 1.0 per 1,000). This may be a 
useful figure in distortion analysis 
because it accounts for the carrier 


‘ 


frequency. 


The Tester 


The tester shown in the photo- 
vraph is used to measure the pull- 
ing figure of reflex klystrons oper- 
ating across the frequency band of 
RG50/U waveguide 
TE mode of 
length of 
from reference 
klvstron to 
plunger travel. 


supporting a 
The 
feet 


(probe) of 


transmission. 
waveguide is 15 
point ; 
midpoint of load 
For purposes of 
standardization and interchange of 
oscillator tube samples this dimen- 
sion has been adopted by several 
laboratories. 

The calibration graph is shown 
Any other installation in 
this frequency 


in Fig. 6. 
band would have a 
calibration graph closely duplicat- 
ing this one, provided the length of 
waveguide and the impedance 
match of the 
same. The 
its dial calibrated directly in deci- 
bels. A matched 
attenuator would be better for this 


attenuator is the 


attenuator shown has 


more perfectly 
purpose. 

The range ordinarily found use- 
ful is from 3 to 10 db, this range 
being small enough that a reason- 
broadband impedance match 


These 


able 
values 
pulling 
using 


may be obtained. 
testing a range of 
from 1 to 14 me, 
1.2 to 2.5. The vswr’s 
in this range are easily measured 
distinet 
klystron 
Values beyond 15 me pulling figure 


allow 
figure 
vswr’s from 


and cause discontinuities 


in the characteristics 


are not calibrated in this usage and 
are recorded as 15 plus, 

The authors wish to acknowledge 
and thank Richard E. Wells for his 
contributions to the development of 
this equipment. 
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Microphotometer Scans 


Intensity variations of light that produced spectrogram are automatically plotted in 


absolute values by comparing densities on spectrogram with those on a standard. Output 


may be recorded photographically or on an electronic pen recorder 


7. 


Microphotometer undergoing adjustment. Light from lamphouse at top of unit is 
brought down through microscope objective onto subject spectrogram, which lies 
on horiontal carriage. Carriage housing contains rotating mirrors and optics 
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RECENTLY CONSTRUCTED micro- 

photometer scans the photo- 
graph of a line spectrum and re- 
cords the intensity of the light that 
produced the spectrogram. It differs 
from typical microphotometers in 
that the latter record the photo- 
graphic density on the _ spectro- 
grams. Line profiles can be plotted 
from their readings only after a 
point-by-point comparison of micro- 
photometer tracings with photo- 
graphic characteristic curves for 
the spectrogram. 

The microphotometer to be de- 
scribed automatically considers the 
characteristic curve at each wave- 
length by comparing the densities 
on the subject spectrogram with 
those on a standardizing spectro- 
gram. In this regard it resembles 
the Williams-Hiltner microphotom- 
eter. It differs in a number of im- 
portant features, however, which 
make it potentially a much faster 
instrument. These differences also 
eliminate the tendency of the Wil- 
liams-Hiltner microphotometer to 
oscillate when hunting for a null 
position and the introduction of 
plateaus into line profiles owing to 
pinhole or dust streaks in the stand- 
ardizing spectra, 


Principles of Operation 


The high-speed comparison of 
the two spectrograms is effected by 
a rapidly rotating mirror, which 
sweeps the standardizing spectrum, 
and by a Kerr cell driven at a radio 
frequency, which permits light al- 
ternately from the standardizing 
spectrogram and from the subject 
spectrogram to strike a multiplier 
phototube. 

Figure 1 shows a section of a 
typical spectrogram to be analyzed 
and its corresponding standardiz- 
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Spectrum Photographs 


By D. E. BILLINGS, R. H. COOPER, J. W. EVANS and. H.LEE 


ing spectrogram. The two spectra 
have been photographed in the same 
spectrograph. The standardizing 
spectrum is that of an incandescent 
source, photographed when a wedge 
of continuously varying density was 
placed over the collimator slit. 

The spectrograms are mounted 
side by side on the movable car- 
riage of the microphotometer as 
shown in Fig. 2 so that correspond- 
ing wavelengths on the two spectro- 
grams are illuminated by the micro- 
photometer lamp. 

As mirror M rotates, rectangle R 
in Fig. 1 sweeps across the film in 
direction X, as indicated in Fig. 2. 
The subsequent optical and elec- 
tronic system responds at the in- 
stant when the light beams passing 
through R and rectangle B in Fig. 1 
are of equal intensity and records 
the distance X of R from the edge 
of the film. As the carriage moves, 
carrying the two spectrograms in 
the direction of dispersion (Y of 
Fig. 2), the succession of values 
of X gives the locus of points on 
the standard spectrogram that have 
the same density as the points B of 
corresponding wavelength on the 
spectrogram being analyzed. 

In Fig. 2, the various light beams 
are indicated by dotted lines, while 
the optics that direct these beams 
are for the most part omitted. 

Beam S,B illuminates a narrow 
rectangular portion B of the 
unknown spectrogram. In normal 
operation the carriage moves, carry- 
ing the two films parallel to the 
dispersion of the spectrogram. Thus 
the intensity of beam BC is varied 
by the variations in density of the 
spectrogram with wavelength. 

Beam S,A illuminates strip A of 
the standard spectrogram at the 
same wavelength as B on the un- 
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known spectrogram. The _ illumi- 
nated strip A extends the full width 
of the standard spectrogram, as 
shown in Fig. 1. The concave mir- 
ror D throws an image of R, a small 
portion of A, upon the slit P. The 
distance of R from the edge of the 
spectrogram is determined by the 
position of the rotating eight-sided 
mirror M. Thus as M rotates, the 
standard spectrogram is scanned 
normal to dispersion, 

Beams AC and BC are united as 
they emerge from the calcite C. 
The former is the ordinary ray in 
the calcite and the latter the extra- 
ordinary ray so that the two will 
be plane-polarized at 90 degrees to 
each other. 

Behind the calcite is a unit con- 
sisting of a quarter-wave plate, a 
solid Kerr cell to which an r-f 
voltage is applied and a Polaroid 
filter. The optical axes of the quar- 
ter-wave plate, Kerr cell and Polar- 
oid are so oriented that the unit 
transmits the ordinary ray from 
the calcite when the voltage on the 
Kerr cell is of one polarity and the 
extraordinary ray when the voltage 


FIG. 1 


polarity is reversed. Consequently 
the output of the multiplier photo- 
tube has an alternating component 
except when the density of the por- 
tion of A being scanned is equal to 
the density at B. This alternating 
component changes phase as the 
rotating mirror passes the portion 
of A of density equal to that at B. 

The alternating component of the 
multiplier phototube output, after 
amplification, is transmitted to a 
phase-sensitive detector. The out- 
put voltage of the detector changes 
polarity abruptly as the input sig- 
nal changes phase at the instant 
the densities at R and A are equal. 


Recording 


An electronic pen recorder cou- 
pled directly to the phase-sensitive 
detector records intensity as a func- 
tion of wavelength. The deflection 
of the recorder is essentially pro- 
portional to the time interval be- 
tween the null instant and the 
passage of the mirror sweep off the 
standardizing film. 

Because of the geometry of the 
rotating mirror system, this deflec- 


Section of spectrogram under analysis (above) and its associated standard 


izing spectrogram. Small rectangle B is scanning slit and large rectangle A is por- 
tion of spectrogram being illuminated from microphotometer lamp. Rectangle FA is 


portion of A that is being scanned at a particular instant by rotating mirror. 


The 


test section is from an ultraviolet flash spectrogram of the solar chromosphere 
taken during the total solar eclipse at Khartoum, Sudan on Feb. 25, 1952 
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tion is not strictly a linear function 
of X. Also, the deflection is some- 
what dependent on the density of 
the film as well as the position of 
null on the film. These 
two difficulties are overcome by a 


standard 


calibration based on tracings along 
the direction of dispersion of a 
second standardizing film identical 
to the one in the standardizing 
spectrogram position. 

Operation of the microphotometer 
with an electronic pen recorder has 
the advantage that the operator can 
observe line profiles as they are 
traced, 

To utilize the intrinsic 
microphotometer an alternative 


recording system has 


speed of 


photographic 
been devised. This system has been 
preliminary 
source of light is needed, 
as described below, to make it fully 
Operation of the photo- 


like- 


operated for 
brighter 


tests; a 


successful. 
graphic 
VM“ ise 


recording system is 
shown in Fig. 2. 

The phase-sensitive detector op- 
erates a pulse generator at the in- 


FIG. 2-—Simplified 
microphotometer 


circuit diagram of 


2 S900V 
mK a Sr Sony NOppF 
yy 


>” 


stant the two densities are equal. 
The pulse generator applies a high 
voltage pulse to Kerr cell K, which, 
lying between two crossed Polaroids 
P, and P., operates as an electro- 
optical shutter. Thus, at the mo- 
ment the densities are equal, a 
light pulse passes from source S, 
to the rotating mirror M’, which is 
on the same shaft as M. The posi- 
tion of M’ determines the position 
of the pulse on the recording film. 
By making optical system M’D’P’ a 
duplicate of MDP, nonlinearities 
between scan and record are elimi- 
nated. 

Because the angular aperture of 
the recording optical 
limited by the Kerr cell and the 
size of a rotating mirror face and 
because of the short time in 
which a recorded dot must register 
on the film, a bright light source, 
S., must be used. From preliminary 
tests of the photographic recording 
system, it was concluded that a 
source of approximately five times 
the brightness of a two-watt zir- 


system is 
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conium are 
the proper 


Circuits 


The electronic system determines 
the instant at which two beams of 
light are equal and converts this 
information to a form suitable for 
operating either of the two forms 
of recorders. The two beams are 
sampled at a rate of 804 ke by the 
light-modulating action of the 
Kerr-cell electro-optical shutter. 
The Kerr cell is driven by the oscil- 
lator and power amplifier shown in 
Fig. 3. The circuit is conventional 
except for the 5687 clamp tube that 
provides a gradual increase in the 
voltage applied to the Kerr cell. The 
delay of several between 
the switching on of the oscillator 
and the application of full voltage 
(2,200 volts rms) protects the cell 
from thermal shock. 

The light modulated at the 804-ke 
rate falls on a 5819 multiplier 
phototube (Fig. 4), which is con- 
nected so the dynode voltage de- 


seconds 
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FIG. 3—-Outout of 6AG7 oscillator-doubler tube is transformer-coupled to 807 class-C 
amp!if er that drives Kerr-cell light modulator 
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FIG. 4—-Signal from multiplier phototube is amplified by 804-kc signal amplifier and fed to twin-1N34 phase detector 
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TO PULSE 
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FIG. 5—Null-analyzing unit has clipper, flip-flop multivibrator and 
cathode follower circuits. Flip-flop stage routes pulses to alternate 


thyratron channels in pulse generator 


with increasing light in- 
tensity, after a certain intensity is 
reached, thereby protecting the 
tube when no density is present in 
either of the optical systems, 

The anode load for the 5819 is a 
resonant circuit with a low-imped- 
ance output for coupling through 
coaxial cable to the 804-ke signal 
amplifier. This amplifier is similar 
to a conventional three-stage i-f 
amplifier, except that its output is 
coupled to a phase-sensitive detec- 
tor. The detector takes its reference 
voltage from the same source that 
drives the original light modulator, 
output of the detector is 
proportional to the light beam un- 
balance and the sign of the output 
indicates the direction of the error. 
This relation holds true only for a 
limited range on either side of the 
null, since the amplifier and detec- 
tor saturate at large signal levels. 
The resulting difference in poten- 
tial between the rectifier 
cathodes, biased to a suitable value, 
is passed to the null analyzing cir- 
cuit shown Fig. 5. 


Null Analyzer 


The 6BN6 gated-beam tube in 
Fig. 5, changes abruptly from non- 
conducting to conducting when the 
voltage of the control grid passes 
through a critical value. By proper 
the d-c signal from the 


creases 


so the 


two 


bias of 
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\2AU7 


OVER- CURRENT 
RELAY 


TO PULSE TRANSFORMER 
AND SHAPING CIRCUITS 


FIG. 6—Each of high-level pulse generators employs 2D21 thyra- 
tron to trigger 4C35 thyratrons. Both sides of system discharge 


through same transformer 


detector, the tube changes from 
nonconducting to conducting when 
the a-c component of the multiplier- 
phototube current changes phase. 
Hence, if the rotating mirror is 
sweeping the standard film from 
dark to transparent side, the tube 
becomes conducting at the moment 
the density of the swept portion of 
the standardizing film becomes 
equal to that of the subject film and 
remains conducting until the mir- 
ror off the standardizing 
film. The width of the resulting 
pulse is therefore a direct measure- 
ment of the intensity of the light 
causing the density on the subject 
film. 


sweeps 


For electronic pen recording the 
d-c output of the 12AU7 cathode- 
follower is averaged by an R-C cir- 
cuit, then supplied to the recorder 
by the 6SN7 differential cathode- 
follower. 

Most of the circuits shown in 
Fig. 5 as well as the circuits of 
Fig. 6 and 7 are used in the high- 
speed photographic recording sys- 
tem. 

When S, is thrown in the left 
position, the square wave output of 
the 12AU7 cathode-follower is dif- 
ferentiated by the primary of T 
and its coupling capacitor so that 
positive are generated in 
the primary winding corresponding 
to an increase in voltage at the 


pulses 


cathode-follower output and nega- 
tive pulses, corresponding to a de- 
crease. 


Densitometer Operation 


For normal operation as a densi- 
tometer, switch S, is left open and 
the 1N34 diodes are connected to 
T, in such a manner that only the 
pulses corresponding to negative 
pulses in the primary appear at the 
output, where they are still nega- 
tive. These nulls are recorded only 
when the density being scanned by 
the rotating mirror is changing in 
Accordingly, all true 
nulls, but only half of the false 
nulls (caused by noise) are re- 
corded. 

These negative pulses control the 
bistable 12AU7 multivibrator caus- 
ing it to change its state each time 
a negative pulse is received. The 
multivibrator routes pulses alter- 
nately through the 4C35 thyratron 
channels in the pulse generator 
(Fig. 6), to get pulses closer te- 
gether in time than would other- 
wise be possible. The deionization 
the thyratrons and the 
charging time of the pulse capaci- 
tors are the limiting factors. 

The output of each side of the 
bistable multivibrator is differenti- 
ated and passed through the 12AU7 
cathode-follower to the 2D21 thyra- 
trons in Fig. 6. These thyratrons 


one sense. 


time of 
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act as pulse amplifiers to provide a 
pulse of sufficient amplitude to 
trigger the 4C35 thryatrons. 

The over-current relays 
ciated with the pulse capacitor- 
charging circuits are necessary 
because certain signal and noise 
combinations can cause any of the 
thyratrons to go into continuous 
conduction. If this happens, the 
average current through the relay 
increases and the B+ supply is 
opened momentarily, permitting the 
thyratron to deionize. 

At the output of the 4C35 thyra- 
trons, the alternate pulse channels 
are recombined by permitting both 
tubes to discharge their associated 
capacitors through the same pulse 
transformer. 


asso- 


Gating Pulses 


The secondary of the pulse trans- 
former (Fig. 7) applies a 15-kilo- 
volt pulse to a second Kerr-cell elec- 
tro-optical shutter operating as a 
conventional shutter and admitting 
a pulse of light to the same rotat- 
ing system that caused the null. 
The position at which the light falls 
upon the recording camera film is 
therefore determined by the angu- 
lar position of the rotating mirror 
at the time the two light beams be- 
come equal, 

The 300-kva pulse transformer 
used was more than adequate for 
this application since it has a short 
rise time and pulse duration. There- 
fore a 1-mh choke and a 500-yyf 
capacitor were added in series with 
the secondary winding of the trans- 
former to increase the pulse dura- 
tion and to remove the steep wave- 
front before it is applied to the 
electro-optical shutter. It was neces- 
sary to increase the pulse duration 
to admit enough light to the re- 
cording film and to reduce heating 
in the electro-optical shutter by re- 
ducing the peak current. 

The 705A and 3B24 diodes re- 
move the positive overshoot on the 
pulse, so that the pulse applied to 
the electro-optical shutter approxi- 
mates a negative half-cycle of a 
sine wave with a duration of about 
5 microseconds and a peak ampli- 
tude up to 15 kv. The capacitor 
voltage divider and test point pro- 
vide a means of observing the pulse 
on an oscillograph. 

When the instrument is to be 
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used as an isophotometer, S, in Fig. 
5 is closed, permitting a negative 
pulse to be sent to the bistable 
multivibrator in Fig. 6 each time 
the phase-sensitive detector passes 
through a null, regardless of direc- 
tion. 

Since the frequencies involved in 
this instrument are in a range 
where radio interference could re- 
sult if r-f leakage were permitted, 
fairly elaborate filtering and shield- 
ing are necessary. Stray pickup 
within the instrument is greatly re- 
duced by the same precaution. 


Isophotometer Use 


The High Altitude Observatory 
microphotometer, is designed to 
have an alternative use as an iso- 
photometer. When used as an 
isophotometer the photograph to be 
analyzed is scanned by the rotating 
mirror. Thus it is placed in the 


KERR-CELL 
ELECTRO- 
OPTICAL 
SHUTTER 


FROM 
PULSE 
GENERATOR 8,000 


FIG. 7—-Secondary of pulse transformer 
applies 15-kv pulse to Kerr-cell electro- 
optical shutter 


position on the carriage that is 
occupied during microphotometry 
by the standardizing spectrum. A 
step on a comparison wedge (which 
does not move with the carriage) 
replaces the subject spectrum be- 
tween the microscope objectives. 
Thus the phase-sensitive detector 
responds whenever the rotating 
mirror scan crosses the same dens- 
ity on the photograph as that be- 
tween the microscope objectives. 

If the photographic recording 
system is being used, a succession 
of exposed points on the recording 
film identify an isophotal contour. 
This method of tracing isophotes 
has two distinct advantages; the 
complete contour is traced in a 
single scan and if the contour runs 
off the film, the instrument auto- 
matically picks it up again at the 
appropriate point rather than hunt- 
ing and perhaps finding a different 
contour. The pen recording system 
does not give an isophotal contour. 


However, the area under the curve 
which it traces is proportional to 
the area within the contour. 


Application 


The microphotometer, using Es- 
terline Angus recording, has been 
in operation for about six months. 
Its most extensive use during that 
time has been in the analysis of the 
Balmer and Paschen lines and the 
Balmer continuum in the flash 
spectra of the solar chromosphere, 
taken at Khartoum during the solar 
eclipse of February 25, 1952. Since 
these lines occupy a rather limited 
portion of the spectrograms, the 
speed of the electrical recorder has 
been adequate for their analysis. It 
is anticipated, however, that if it is 
attempted to catalog the intensities, 
in energy units, of all the several 
thousand lines appearing on the 
eclipse plates, it will be necessary to 
bring the photographic recording 
into use. 

The microphotometer is also 
being used for standardization of 
the line intensity readings of the 
coronal spectrograms which are 
taken daily at Climax, Colorado. 
During the several months of 
rather intensive use, the instru- 
ment has demonstrated a high de- 
gree of stability and has required 
negligible servicing by the operator. 

As the instrument now operates, 
the rotating mirror turns at 400 
scans per second and the compari- 
son Kerr cell is driven at 800 ke. 
The carriage speeds are 0.015, 
0.068, 0.13 and 1 mm per sec. The 
three lower speeds are used with 
the electronic-pen recorder, the 
choice of speed depending on the 
gradient of the line profiles. The 
1 mm per sec carriage speed is pri- 
marily for use with the photo- 
graphic recorder. 

The authors thank the Naval Re- 
search Laboratory and the Office of 
Naval Research for their support 
of the design and construction of 
this instrument. Thanks are also 
due to W. O. Roberts for assistance 
in the design of the microphotom- 
eter and to the Mount Sopris In- 
strument Co. for aid in 
phases of its development. 
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Radar Doppler Nomograph 


Relates Doppler frequency, radar transmitter frequency or wavelength and radial 


velocity of target in miles per hour or knots, as aid in design of c-w or coherent 


pulsed radars capable of separating moving targets and suppressing clutter 
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ADAR targets having a radial 
R velocity component, either 
toward or away from the radar, 
give a returned signal frequency 
that is higher or lower respec- 
tively than that of the trans- 
mitted signal. This difference or 
Doppler frequency is important 
to designers and users of radars. 

To make practical use of 
Doppler information, it is con- 
venient to refer to the adjacent 
nomograph which is based on 
the relationship f, 2\Vif./e, 
where f, is the Doppler fre- 
quency in cps, Vis the ab- 
solute value of the radial com- 
ponent of target velocity rela- 
tive to the radar in miles per 
hour, f, is the transmitted fre- 
quency in eps and ¢ is equal 
to 6.7 x 10° miles per hour, 
which is the speed of electro- 
magnetic wave propagation. 

A straightedge laid across the 
nomograph gives the Doppler 
frequency for any radar fre- 
quency from 10 me to 1,000 kme. 

As an example, determine the 
Doppler frequency of a target 
traveling 100 knots’ directly 
towards (or away from) a 10- 
centimeter radar. Starting at 
the 100-knot point on the left 
scale of the nomograph, draw a 
straight line te the 10-centi- 
meter point on the right scale. 
Read 1,000 cps at the point 
where the line crosses the center 
scales Similarly, a 1,000-knot 
radial velocity target would pro- 
duce a 10-ke Doppler signal. 
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Build performance into 
servo systems — with 
Honeywell Components 


@® converters 


Compact, durable; proved by years of service in ElectroniK re- 
corders. Convert low power d-c signals to alternating voltages for 
nominal frequencies of 25, 40, 60 or 400 cycles, as specified. Useful 
for null detection or error voltage measurement. Refinements in 
design give low phase angle lag and extremely long life. Ask for 
Data Sheets 10.21-1 and 10.20-5. 


@ amplifiers 


For use with converter and balancing motor, for null detection and 
error signal correction. See Data Sheets 10.20-3b and 10.20-4. 


Overall 
Voltage 
Gain 


Input 
| Amplifier Sensitivity* 
Impedance 
No. (volts) 


(ohms) 


= sapere areas | — 


357504-20 | 80,000 3x 10° 1x 10¢ 
357504-21 80,000 1x 10¢ 3 x 10¢ 
357504-5 | 400 4x 10 1x 10¢ 


356899 2,200 .05 x 10° 40 x 10° 


*Approximate sensitivity, when used with motors listed below 


@ balancing motors: 2-phase induction, reversing 


Totally enclosed, self lubricated. High torque at low speeds. See 
Data Sheet No. 10.20-2c. 


; Ratings for 115 volt, 60 cycle operation! 


| Shaft Speed, rpm | 27 | 


Maximum Torque, 


inch-ounces es 


Intermittent 
Rated Torque, 30 
inch-ounces 


Maxi P ’ 
aximum Power 5850 at 5800 at 7550 at 8750 at 


ei 
inch-ounces 30-32 rpm 92 rpm 190 rpm 


per minute 


Power Required, Line Field, 11 watts 
all speeds Amplifier Field, 2.5 watts 





t Motors for 25 and 40 cycle service are also available. Above motors may be used on 50 cycles, 


HESE precision-built components, used in ElectroniK recorders, 

are available as separate units or as complete systems for ex- 
perimental servo circuits. Your inquiry is invited. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
Wayne and Windrim Aves., Philadelphia 44, Pa. 


ORL TWH 


Honeywell 


Fist on Covtiols 
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Radar Height Finder Fills Balloon 


New Air Force height-finder built by GE has three times the range of previous equipments. It is adapted to Arctic climates by 
dome-shaped covering made of woven-glass fabric impregnated with a rubber compound. The balloon-like radome (left) is sup- 


ported by about a half pound per square inch air pressure and can withstand winds up to 125 miles an hour. 


Entrance to the 


radome is through an air lock. Radar data from height and search radars is fed to control center (right) from whence it is relayed 
to fighter bases. Fluorescent tubes a hundred feet away can be lighted from the radio energy 


Transistor Audio Source 


AUDIO OSCILLATOR producing 2 volts 
across 600 ohms at frequencies of 
either 400 or 1,000 cycles is said to 
be the first commercial test equip- 
ment to use a transistor. It is 
manufactured by General Radio Co. 

Designed as a_ self-contained 
audio calibration device, the oscil- 
lator uses a pnp junction transistor 
in a Hartley circuit. The inductor 
is an iron-core coil with an air gap. 
The coil is divided to obtain proper 
d-c operating voltages for the tran- 
sistor, but a large bypass capacitor 
connects the sections in series for 
audio currents, The tuning capaci- 
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FIG, 1 


Circuit diagram shows output 
winding coupled to inductor 


tor is connected across the full coil 
for 400-cycle operation. It is 
switched part for 
operation at 1,000 cycles. 

In the circuit, the emitter of the 
corresponds to the 


across only a 


transistor 
cathode of a vacuum tube; the base, 
to the grid; and the collector, to the 





Commercial transistor oscillator pro- 
duces two audio frequencies 
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Consistently dependable, Moldite core 
“Standards” are in demand wherever electronic 
engineering requires the finest in precision- 
manufactured cores with absolute uniformity 


from first to last. 


MOLDITE CORE “STANDARDS” OFFER.., — 


ECONOMY HIGH QUALITY 
AVAILABILITY INTERCHANGEABILITY. 
UNIFORMITY FLEXIBILITY 


“The right Moldite core for the right coil} 
is a byword at National Moldite whose precision 
production facilities have given the industry a 
superlative core or coil form for every electronic 
application. 

Design with Moldite Core Standards in Mind. 


C Mp, erp 


L _¥ 
'NE OF MoLpiTE ECONOM* 


pn 


MATIONAL 


Send for our new Catalog #120 


THE MOST COMPLETE LINE OF 
CORES IN THE INDUSTRY! 


Robert T. Murray 
614 Central Avenue 
East Orange, N. J 


Perimuth-Coleman & Assoc. 
1335 South Flower 
Los Angeles, Cal. 


Arnold Andrews 
521 Cumberland Ave. 
Syracuse, W. Y. 


Jerry Golten Co. 
2750 W. North Ave. 
Chicago 22, Ill. 


ELECTRONICS — December, 1954 


RES NOw 
»D co Avs, 


FERRITE CORES 
MOLDED COIL FORMS 


(iron and phenotic) 
MAGNETIC IRON CORES 
FILTER CORES 
THREADED CORES 
SLEEVE CORES 
CUP CORES 


4p J 


Jose Luis Ponte 
Cardoba 1472 
Buenos Aires 


COMPANY 


1410 CHESTNUT AVE., HILLSIDE 5, N. J. 


Want more information? Use post card on last page. 











The main tuned circuit for 
400-cycle operation is connected be- 
tween base and collector and the 
emitter is connected to the coil at a 
point between those two elements. 

A germanium diode sets 
voltage for the base. Operating 
characteristics of the diode approx- 
imate those of the emitter-base 
junction of the transistor so oscil- 
lations will start for a wider range 
of temperature, battery voltage and 
transistors than would be possible 
with a linear resistor in the bias 
circuit. 

The rectifier-type voltmeter is 
used to indicate output voltage. 


plate, 


bias 


——e R-F 


FIG. 1—Simplified circuit of the com- 
parator micrometer using the gas-tube 
transducer 


lonization Transducer 
Micrometer 


DISPLACEMENT from 0.000001 to 
0.0002 inch using a new capacitance 
principle can be measured in a 
newly developed comparator mi- 
crometer. Full-scale deflection of its 
indicating meter registers plus or 
minus 20 microinches. 

Conversion of capacitance varia- 
tion to electrical signal is accom- 
plished through a new 
transducer element using the circuit 
Fig. 1. The ionization 


type of 


shown in 
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BELL SOLAR BATTERY 





Gerald L. Pearson, a coinventor of the Bell solar battery holds the new version 
of the silicon device with which eight percent efficiency has been obtained 


Solar Battery Improved 


SOLAR BATTERIES operating at an 
efficiency of six percent were dem- 
onstrated at Bell Telephone Labora- 
tories (ELECTRONICS, p 196, June 


1954). More recently an increase 


in efficiency of a third was an- 
nounced. Experimental cells now 
yield a record eight-percent effi- 


ciency, comparable to that of steam 
and gasoline engines. 

While goals of 10 to 15 percent 
are yet to be attained, the value of 
eight percent is ten to fifteen times 
better than the efficiencies of the 
best photovoltaic devices available. 
Maximum theoretical efficiency is 
estimated at 22 percent. 

Factors limiting the efficiency in- 





Commercial version of the micrometer 
giving measurements to a millionth of 
an inch without physical contact 


transducer is a small glass capsule 


filled with noble gases’ under 
reduced pressure and excited by a 
regulated r-f source. The direct 


current developed by the transducer 
is applied to a differential circuit. 
The indicating microammeter gives 
400 microamperes deflection for 
each volt of input signal. 


clude losses of radiant energy by 


reflection from the silicon surface 
as well as those within the cell 
itself. 


Technique for production of ex- 
perimental silicon p-n junction de- 
vices is controlled introduction of a 
foreign element into a microscopic 
layer near the surface of a thin 
slice of arsenic-doped silicon. 

Treatment under high 
temperatures permits the introduc- 
tion of minute traces of impurities 
into the atomic structure at the 
surface. Introduced at a precise 
rate and under carefully controlled 
conditions, the impurities reach a 
depth less than ten-thousandth inch. 


gas at 


Basic principle of the transducer 
element was discovered by Kurt S. 
Lion, now associate professor of 
Biophysics at Massachusetts Insti- 
tute of Technology, Cambridge, 
Mass. He exposed a gas-discharge 
vessel containing two electrodes to 
field 
the plates of a 
that a 
voltage 


a radio-frequency — electric 
existing between 
capacitor. It found 
relatively high direct 

resulted between the two electrodes. 
Magnitude of the varied 
between minus 60 and plus 60 volts 
as a function of the position of the 
the field. Sym- 
metry in the vicinity of 
trodes leads to zero output voltage, 
while any slight asymmetry, owing 
to an other 


cause, produces output voltage. 


was 


voltage 


vessel in electric 


the elec- 


unbalanced field or 
Systems have been built whereby 
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how to stop an h-blast 


WANTED: a camera to stop the action of 
a nuclear explosion at a pre-selected 
microsecond, with high quality image- 


definition... that was the problem 
handed by the AEC and its Los Alamos 
Scientific Laboratory to the Boston firm 
of Edgerton, Germeshausen & Grier, 
Inc. EG&G solved it by inventing the 
non-mechanical Rapatronic shutter 
employing the Faraday Effect of mag- 
netically rotating the plane of polarized 
light as it traverses an optical element 
. and relying on HELIPOT* precision 
potentiometers and DUCDIAL* turns- 
counting dials for sensitivity setting and 
calibration. 
A light-pulse from the blast falls on a 
photocell... generates a signal that 
passes through a variable time-delay to 
trigger a condenser-discharge circuit. . 
releasing energy which surges through 
a coil wound around a lead- glass lens. 
The resulting magnetic field rotates po- 
larized light from the blast as it passes 
through the lens... effecting a one- 
microsecond exposure. 


ELECTRONICS — December, 1954 


Sensitivity of the photocell circuit is 
controlled by a standard-linearity 
Model A 10-turn HELIPOT, calibrated 
with a Model RB puoptaAL. Time-delay 
from photocell pick-up to shutter oper- 
ation... continuously variable from 0 
to 100 microseconds... is controlled 
by a Model A 10-turn HELIPorT of 0.1% 
linearity, calibrated with a Model W10 
DUODIAL. 


The coil of the HELIPOT is wound with 
more than 10,000 turns of resistance 
wire ...the DUODIAL is settable to a 


AY YY 


CY Nt) 


fraction of any of its thousand scale- 
divisions ... and the Rapatronic shut- 
ter can be tripped at any preselected 
fraction of a microsecond. 

For complete details of this and other 
HELIPOT applications, write for Data 
File1201 


@ 


MODEL A HELIPOT WI10 ONODIAL 


Heli p oT first in precision potentiometers 


Helipot Corporation/South Pasadena, California 
Engineering representatives in principal cities 
a division of BECKMAN INSTRUMENTS, INC. 


Want more information? Use post card on last page. 





a movement of the discharge tube 
in the high-frequency field of 
1/1,000 mm produces an output 
voltage of greater than two volts. 


Inside Speech Clipper 


By Ep. C. MILLER 


luland Broadcast Co 
Weiser, Idaho 


CONVENTIONAL methods of speech 
clipping use biased diodes to clip 
off the positive and negative peaks 
that exceed the bias voltages. Such 
a circuit is shown in Fig. 1A. The 
output waveform is very nearly a 
square wave and as such contains 
a multitude of harmonics, besides 
the applied frequency. 

A low-pass filter is inserted after 
the clipper to reduce the undesired 
high-frequency harmonics — that 
would create unnecessary sidebands 
or splatter. In this outside type of 
clipper, the body or inside of the 
applied signal is passed and the 
peaks are removed. 

Figure 1B illustrates a clipper 
circuit that takes out the inside of 
the signal and leaves the outside 


portions joined to form a_ con- 


HIGH INPUT 
LOW INPUT 


PAG 


p LERO VOLTS 
eae BIAS VOLTAGE 
1ERO VOLTS 
ns BIAS VOLTAGE 


ZERO VOLTS 


GRID 
e \. CUTOFF 


OUTPUT 


FIG. 1—Clipper circuit (A) removes 
waveform peaks. Circuit (B) passes 
positive and negative peaks of wave 
and rejoins them as shown in (C) 


tinuous wave, The diodes are used 
as clamper tubes and clipping takes 
place in the triodes, by grid-current 
limiting in V, and by cutoff of V,. 
During the first positive half-cycle 
of signal, R, is shorted to ground 
by V,, causing C, to become charged 
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to the extent of the positive signal 
voltage. 

After the positive crest of the 
first half-cycle of input is reached 
and it begins to go in a negative 
direction, V, will no longer conduct. 
Resistor R, is sufficiently large so 
C, will not discharge appreciably 
during the remainder of the cycle. 
Signal at the grid of V, is the same 
as the input, except that its positive 
maximum is zero volts and it ex- 
tends in a negative direction. If the 
input is great enough, V. will be 
cut off during a certain portion of 
the cycle. The same action is ac- 
complished with V,, only it clamps 
the signal at its negative maximum 
to the bias voltage, with the audio- 
frequency voltage extending in a 
positive direction. When the bias 
voltage is exceeded, grid current 
will flow in V, and clipping of a 
positive portion will occur. Combin- 
ing the outputs of V, and V, results 
in an output wave that has the 
center portion removed. 

Waveforms are shown in Fig. 1C 
that are present at various points in 
the circuit of Fig. 1B. At low signal 
inputs, V, and V, function as par- 
allel Class-A amplifiers and as the 
input increases the mode of opera- 
tion of these tubes changes. At ex- 
tremely high inputs, V, continues 
as a Class-A amplifier, but intro- 
duces grid-current limiting through 
R,. Tube V, operates Class-C, its 
grid driven in 
cutoff. 

For easiest design, V, and V. 
should be the same type, and as- 
suming such is the case, the clipping 
level of each tube should be made 
the same so the output waveform 
will be symmetrical. To do this, the 
grid bias of V, must be just slightly 
less than cutoff. 

If it were in excess of cutoff, both 
the positive and negative peaks 
would be clipped in V, From a 
practical standpoint, perfect sym- 
metry cannot be attained in the grid 
circuits alone, but can be recovered 
in the plate circuit by making R, 
and R, of unequal values, 

The complete inside clipper is 
shown in the photograph and in 
Fig. 2. A pentode amplifier pre- 
cedes the clipper to allow the use 
of a high-impedance crystal or 
dynamic microphone and the output 
is attenuated to the output of a 


being excess of 


microphone, so it can be inserted 
into any speech equinment with 
low-level high-impeduce input. 

In Fig. 2, no diode is used across 
the grid resistor of V,,. Because 
current drain is negligible, the grid 
of V,, performs the functions of 
the diode V, in Fig. 2. The network 


FIG. 2—Complete clipper circuit uses 
pentode preamplifier to provide high- 
impedance input 


of mixing resistors shown in Fig. 2, 
is replaced by a single plate re- 
sistor. This can be done because at 
low inputs, both sections of V, 
operate in parallel as previously de- 
scribed. Whenever one section is 
following the signal contour beyond 
the clipping point the other section 
is either saturated or beyond cutoff 
and will therefore not affect the 
total plate current of the two 
triodes. 

For simplicity and to prevent the 
normal aging of the tube from ad- 
versely affecting the circuit opera- 
tion, cathode bias is used on V,, 
instead of the battery bias shown 
in Fig. 1B. Cathode bias does not 
permit the output to be held 
absolutely constant from the clip 
level on. But it does remain nearly 
constant, so this minor disad- 
vantage is outweighed by its re- 
duction of the sharpness of the cut- 
off or clipping. This reduces the 
harmonic content of the clipper 
output to basically third harmonics 
and minimizes the filtering re- 


Clipper uses printed coupling circuit to 
reduce space requirements 
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i AO Wan SATS HD 


LOS GATOS 4D21 /at25a 


MODERN in every respect— 
with exclusive Sintercote black- 
body high-dissipation anode and 
emission-free grids—the Los 
Gatos 4D21/4-125A provides a 
new source of supply for a widely- 
applied tetrode type. Check 
Los Gatos for your requirements 
in other types with emphasis 
on long service life. 


LEWIS and KAUFMAN, Ltd 


LOS GATOS 1] CALIFORNIA 
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Export Representatives in Canada 
MINTHORNE INTERNATIONAL CO., INC THE RADIO VALVE COMPANY OF CANADA, LIMITED 
15 Moore St., N.Y. 4, N.Y. Cable: Minthorne 189 Dufferin Street, Toronto 1, Ontario, Canada 
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in INDUSTRIAL’S 
complete line of oil, wax, 
electrolytic, Stabelex” and 

special capacitors 


New 8 mfd. and dual 4 mfd. (600 vdc.) 
and dual 2 mfd. (1000 vdc.) units have 
been added to Industrial’s series of 
small case size inverted single-stud- 
mounting tubular oil-filled capacitors 
for applications where ease of mount- 
ing and limited space are factors. Simi 
lar important units of the same type in 
the 600, 1000 and 1500 v. range make 
this series one of the most extensive in 
its class. Case sizes range from 1% 

dia. by 278” ht. to 2” dia. by 4%” ht. 


Manufacture of oil, wax, electrolytic, 
Stabelex" and unusual capacitors is 
our special business. Our research and 
engineering facilities are geared to 
meet your needs, special or standard, 
in the quantity you require. Send now 
for full technical information, including 
illustrated catalogs. 


chee 
” | | 
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ELECTRONS AT WORK (continued) 


quired. In most transmitters, no 
additional filter is needed except 
perhaps a capacitor across the 
modulation-transformer winding. 
A printed circuit is used for 
coupling from the pentode stage to 
the clampers. The 6AL5 tube could 
be replaced with a germanium di- 
ode and the 12AU7 inserted after 
the preamplifier in an amplifier al- 
ready in use, or the entire unit could 
be built on the same chassis with 
the rest of the speech amplifier. The 


Poteniometer on clipper chassis controls 
clipping level 


separate chassis was used in the 
present instance to allow its use 
with one of several transmitters. 

Adjustment of the inside clipper 
is the same as any clipper circuit. 
The master gain control on the 
speech amplifier or modulator is ad- 
justed to give the desired percent- 
age of modulation with a_ high 
degree of clipping. Then F,, the in- 
put potentiometer, is set such that 
clipping just begins at normal voice 
levels. If a sine-wave audio oscilla- 
tor or generator is used to adjust 
the modulation percentage (and 
this is recommended,) 95 percent 
modulation at 20 db of clipping is 
suggested. Then with the audio 
oscillator disconnected and a micro- 
phone inserted in the clipper input, 
R, is set such that a high level of 
peak modulation is obtained during 
all of the transmissions. 


Transistors Use Emitter- 
Coupled Feedback 


By FRANK C. ALEXANDER, JR. 


Gulf Research and Development Co 
Pittsburgh, Pa 


A LARGE FAMILY of cathode-coupled 
vacuum-tube cir*uits has grown up 
in the technology during the past 
fifteen years. This article describes 


3249 N. California Ave., wn Chicago 18, 
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the ruler tells the story... 
ETT TTD SUBMINAX RF CONNECTORS 


A complete line of 50 and 75 ohm RF connectors, so small that all of 
the twenty-two connectors in the series easily fit in the palm of your 
hand!—the ruler certainly tells the story of the amazing new AMPHENOL 
subminax RF connectors! A result of the continuing AMPHENOL development 
work in the field of miniaturization, the new subminax connectors have all 
the dependable features of their older, larger brothers compressed into 
a fraction of the space usually demanded in RF connectors! 

The subminax line is exceptionally complete. Connectors are available 
in both screw-on and push-on types in either 50 or 75 ohms. In each design 
there is a plug, jack, receptacle, jack bulkhead and feed through. In addition, 
hermetically sealed receptacles are available in the 50 ohm and 75 ohm 
screw-on connectors. Construction? Subminax connectors have machined 
brass bodies with a tough and shining gold-plated finish. 

Although subminax cable assemblies are available directly from 
AMPHENOL, assembly at your plant is both easy and practical. Inexpensive 
and easy-to-use hand crimpers are available along with the necessary 


lengths of AMPHENOL Miniature Coaxial Cable. 


depend on 


Cir 


for progress! 


aay, 
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NEW STANDARD OF PROFESSIONAL TAPE RECORDING | ELECTRONS AT worRK (continued) 


some analogous transistor circuits 
that have been built and tested. 
They all use readily-available junc- 
tion-transistor types. 

Circuits have been built using 
both CK-722 pnp transistors and 
TI-201 npn transistors. The npn 
units are more expensive, but per- 
mit operation to higher frequencies. 


K+x1,000 


FIG. 1--Two-transistor free-running mul- 
tivibrator uses a minimum of parts 


Figure 1 shows a _ two-transistor 
ATC RTeT OLA ALok aay! : | free-running multivibrator using 


| only two capacitors and two resis- 

| tors. The prf was varied from 6 per 
sec to 6,000 per sec by varying C, 
from 1 yf to 0.001 uf. 


NY Pentron A monostable one-shot multivi- 

| brator with rise time of 2 usec, a 

minimum pulse width of 5 usec and 

a maximum pulse width of several 

Now i, -++@ professional tape recorder that offers both seconds depending on C. is shown in 


forthe ~ $$ MAXIMUM OPERATING CONVENIENCE Fig. 2. A trigger of 0.03-volt am- 
first time lus UNMATCHED DEPENDABILITY | plitude and l-ysee duration is 


required. 

Figure 3 shows a two-terminal 
Dynacord is engineered to exceed the rigid oscillator. This has been operated 
requirements of broadcast stations, sound studios, 
industry and government. Its wide dynamic 
range and many convenient operating features amaze 
engineers and audiophiles alike. Compare 
it in every way with any other professional tape 
recorder and see why Dynacord sets 
the new standard of professional recording. 


Model DTM Tape Transport Mechanism, $350 net. 
Model DP-100 Broadcast Amplifier, $150 net. 
Model DS-10 Audiophile Amplifier, $75 net. 





Exclusive 2-speed, inside-out Hysteresis synchronous FIG. 2—One-shot multivibrator produces 
Write for motor, Direct capstan drive. pulses with 2-usec rise time 


nw. 
details and g Exclusive dynamic braking, fast, positive, fool-proof. 
bulletin Frequency Response: 50-15,000 CPS at 15 in./sec. + 2DB 
Signal to Noise Ratio: better than 55 DB 


THE PENTRON CORPORATION 
777 South Tripp Avenue, Chicago 24, Illinois, Dept. E-12 
Canada: Atlas Radio Corp., Ltd., Toronto 


Largest exclusive makers of tape recorders and accessories 
KeXi,000 


SEND FOR FREE DETAILED BULLETIN TODAY! FIG. 3—Two-terminal oscillator circuit 


will operate to 500 kc 
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BLACK -—O BLACK BLACK — GOLD =+5% TOL. 
BROWN —1 BROWN - BROWN —0O SILVER +10% TOL 
RED —2 RED --? RED -00 NO BAND +20% TOL 
ORANGE—3 ORANGE ORANGE — 000 Vesienitiiataeen 

YELLOW —4 YELLOW YELLOW —0000 

GREEN -—5 GREEN GREEN 00000 

BLUE —-6 BLUE BLUE 000000 

VIOLET —7 VIOLET GOLD MULT, BY .1 

GRAY —8 GRAY SILVER MULT. BY .01 

WHITE —9 WHITE 


These standard resistance ratings have been ularly supplied in each of the ranges and 
carefully selected to cover every circuit tolerances indicated. Through this stand- 
requirement while avoiding costly and un- ardization you are assured of maximum 
necessary Sig of values. All Stack- quality and faster deliveries plus easier 
pole %-, 1-, and 2-watt resistors are reg- stocking of resistors for you. 


Electronic Components Division 
STACKPOLE CARBON COMPANY, 5). Morys, Pennsylvania 


RETMA Values Meet Every Modern Circuit Need! 


+20% +10% +5% +20% +10% +5% +20% +10% +5% +20% +10% +5% 


10 10 10 390 390 15000 15000 15000 560000 
11 430 16000 

12 12 18000 18000 680000 680000 
13 20000 

15 15 560 22000 22000 820000 
16 620 24000 

18 18 680 27000 27000 1.0 Meg 
20 750 30000 

22 22 820 33000 33000 1.2 Meg 
24 36000 

27 27 1000 39000 39000 1.5 Meg 
30 43000 

33 33 1200 47000 1.8 Meg 
36 51000 

39 39 1500 56000 2.2 Meg 
43 1600 62000 

47 47 1800 68000 2.7 Meg 
51 2000 75000 

56 56 2200 82000 3.3 Meg 
62 91000 

68 68 100000 3.9 Meg 
75 3000 110000 

82 82 120000 4.7 Meg 
91 3600 130000 

100 100 3900 150000 5.6 Meg 
110 160000 

120 180000 6.8 Meg 
130 200000 

150 5600 220000 8.2 Meg 
160 6200 240000 

180 6800 270000 10.0 Meg 
200 7500 300000 

220 8200 330000 12.0 Meg 
240 9100 360000 

270 10000 390000 15.0 Meg] 15.0 Meg 
300 11000 430000 

330 12000 470000 18.0 Meg 
360 13000 510000 

22.0 Meg] 22.0 Meg 


AVAILABLE THROUGH PARTS DISTRIBUTORS: For the name of nearest distributor stocking Stackpole resistors, switches and EE" iron cores, write Distributors Divi- 
sion, Stackpole Carbon Company, 26 Rittenhouse Place, Ardmore, Pa. 
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Mee Fo eee Conte: Bete Ametites Pome $00 000 Nmen 


New Editon Contro! Relay Ampiities Power 800.000 Times 


New Edison Controt Relay Ampiities Power $00,000 Times 


New Edison Controt Relay Ampiifies Power 500,000 Times 


New Edison Control! Relay Amplities Power 500,000 Times 


New Edison Control Relay Amplifies Power 500,000 Times 


New Edison Control Relay Amplifies Power 500,000 Times 


Edison Control Relay Amplifies Power 500,000 Times 


Control Relay Amplifies Power 500,000 Times 


Relay Amplifies Power 500,000 Times 
Amplifies Power 500,000 Times 





Because there is an amplification factor of 
approximately 500,000 between the input 
power to the operating coils and the load 
capacity of its own contacts, Edison's 
Magnetic Control Relay actually elimi 
nates the need for electronic boosting 
operates directly from a thermocouple, 
photocell, or from vacuum tube currents 
Yet this precision instrument stands up 
even under the shock and vibration of 
aircraft service. 


Designed and developed in the world- 
famous Edison Laboratory, this small 
relay has features of particular interest to 
designers of electronic equipment. 


Low power operation —Standard types operate 
at as low as 30 microamperes—do not drain 


power from other circuit components, such 
as gyro motors, 


Versatility—Coils can be supplied with resist 
ances from 0.5 to 20,000 ohms. Differential 
operation is made possible by separate con 
nections from each coil with polarized opera 
tion as an inherent characteristic. 


Stability —Test relays have exceeded 8,000,000 
cycles without calibration change. 


Rugged Movement —Dissipates overloads up t 
10,000 times normal operating input—with 
stands 50 g shock in all planes (unenergized ) 


Contacts —Platinum-iridium wire, either SPS] 
or SPDT, with capacity of “% ampere at 28 
volts d.c. non-inductive 

Write us—especially if you are now using 
a single-stage electronic amplifier for 
more complete information. 


Q Exiivon. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A.Edison, imc. 


INSTRUMENT DIVISION °* 
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54 LAKESIDE AVENUE °* 


WEST ORANGE, NEW JERSEY 
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ELECTRONS AT WORK continued) 


to 500 ke with pnp transistors. The 
use of npn permits 
operation to 1.5 megacycles. 

A series-resonant crystal oscilla- 


transistors 


tor operating to 500 ke is shown in 
Fig. 4. This circuit is ideal for 
light crystal loading. It has been 
used with 98.324-ke. crvstals as a 








FIG. 4—Crystal oscillator circuit used in 
radiolocation work 


KeX1,000 





FIG. 5—Audio amplifier obtains current 
siabilization by series emitter resistors 


5,000-ft range calibrator in radio- 
location work. 
The audio amplifier of Fig. 5 fea- 
transistor-current 
with 
Positive feedback is used to obviate 


tures stabiliza- 


tion series emitter resistors 


the requirement for large bypass 
capacitors across the emitter resis- 
tors. 

REFERENCES 


(1) 
Negative Re 
p 1,034, Aug 


Peter G. Sulzer, Cut le 
istance Circuit, Proc IRE, 36, 
1948 


(2) Frank C Alexander, J1 \ Cath 
ode-coupled Oscillator QST, 30, No ’ 
p 69, Sept. 1946 

(3) F. Butler, Cathode Coupled O lla 
tors, Wireless Engineer, 21, No. 254, p 
21, Nov. 1944 


Thyratron Peak Voltmeter 
By J. P. C. MCMATH 


Assoc Prof, in EF 
University of Manitoba 
Winnipeg, Canada 


MEASUREMENT of positive or nega- 
tive peak values of steady-state al- 
ternating voltages, recurrent pulses 
or any transient voltage can be 
made with the simple instrument 
described below. It is not suitable 
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NEW HORIZONS IN ENGINEERING 
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airvor Itaffic Cop 


General Electric developed this unique radar system to track, 
position and control plane traffic with maximum safety 


RADAR ANTENNA SYSTEMS It provides many advantages over conventional systems. The special shape 
design, development and fabrication of the antenna radiates a beam 12,000 ft. vertically and from 30 to 60 miles 
horizontally, providing control of all planes in proximity to the airport 
Within the pattern of this beam all aircraft are easily detected. 
JET ENGINES The Special Products Division of I-T-E was asked by General Electric to 
manufacture of major hot-end undertake the production design and fabrication of this antenna to rigid 
tolerances. Although 10 feet wide and 12 feet high, the finished product 
components ; ; 
deflected only 4 inch in actual use when covered with ice and 
subjected to a 90 knot wind. 
This is another of the many ways in which I-T-E technology and 
specialized fabricating background helps solve production problems 
for industry. Special Products has an experience in a wide variety of fields. 
Their engineers might have the solution to your problem. 


Why not send for Publication SP-100 F..12 today 
It shows what has been done to help others. 


SPECIAL PRODUCTS DIVISION 


Bivens 1-T-E CIRCUIT BREAKER COMPANY 
601 East Erie Avenue e Philadelphia 34, Pa. 


Progress through Problem Solutions 
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Toroids... Actual Size 


B&W WINDS THEM ALL! 
TTS in 


Now... you can have a dependable source 
of supply .. . for toroids of any size... in 
small or large production runs. 

B& W's recent purchase of one of the first 
Boesch Subminiature Toroidal Coil Winding 
Machines extends to an even greater range 
the complete line of B&W toroidal coils 
available to meet any of your requirements. 
For with this new equipment, B&W can now 
wind the smallest toroidal coils on a pro- 
duction line basis, just as precisely, just as 
rapidly, as it always has the larger sizes. 

The ability of these miniature coils to 
reduce the size of many different types of 
toroidal assemblies is nowhere better illus- 
trated than in the company’s own line of 
filters. Made to meet the highest standards 
of industry and military, these B&W com- 
ponents include high-pass, low-pass, band- 
pass, and band suppression filters, as well as 
discriminators for r-£ or audio frequencies. 

For information on how B&W toroids can 
solve your production problems, give you 
greater miniaturization, write us about your 
problem on your company letterhead. 


Want more information? Use post card on last page. 


ELECTRONS AT WORK (continued) 


for the measurement of single 
transients that are not repeated. 
For example, lightning surges are 
not measurable, except possibly to 
indicate a surge voltage in excess of 
some preset magnitude. 

The basic principle of using the 
firing voltage of a calibrated thyra- 
tron for surge voltage measurement 
is not new." * However, the particu- 
lar method of varying the screen 
grid potential of a type 2050 thy- 
ratron to control its firing point 
greatly simplifies the apparatus de- 
sign as compared with that re- 
quired when three-electrode tubes 
such as the type 884 are used. The 
addition of a phase inverter to per- 
mit convenient measurement of 
surges of either polarity does not 
seem to be in wide use. 


Operation 


Referring to Fig. 1, the input is 
applied by means of a resistance 
potential divider and switch to the 
control grid lead of V;. The divider 
values may be modified as required, 
and any suitable form of divider 
used. The input capacitor C, was 
used to block direct voltage from 


FIG. 1—-Calibrated thyratron firing volt- 
age used for surge voltage measurement 


the input, and in many cases would 
not be necessary. If used, it must 
be capable of withstanding the max- 
imum voltage to be measured. 

Where large divider ratios are 
used and fast transients are to be 
measured a capacitive divider, omit- 
ting C., or a capacitance-compen- 
sated resistive divider would be 
preferable. Tube V, is the familiar 
split-load or cathodyne phase in- 
verter, possessing the merits of 
simplicity, relative independence 
from the effects of variations in 
tube characteristics and good fre- 
quency response.” 

The signal polarity at P will be 
the same as that of the input; and 
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CO] D ae 


KEEP YOUR APPLIANCES \y 
IN SERVICE \ 


MANUFACTURERS AND SERVICE MEN WHO SERYE BEST. 
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DC TO DIGITAL TO DC CONVERSION 


t 0.035 7, ACCURACY 
OVER 2000 MILES 
OF TELEPHONE LINE 


ow Converts 3 de coltages to Ul digit 
binary code and back to de. 


ose Samples cach voltage 10 times 
per second. 


ooo Mnneonsitive to (ranaminsion sgatem 
variations and aovine, 


Data Transmission Equipment 


EECO Data Transmission Equipment has operated successfully over 2064 miles of carrier tele- 


phone circuit passing through 60 filters and 32 sections of carrier terminal equipment -- all 
without loss of accuracy. By using only half of the equipment, DC data may be transmitted from 
a remote point for use in digital form, or digital data may be converted to analog form by using 


the receiving half of the equipment. 


PRINCIPLES OF OPERATION 


The equipment accepts three separate dc data input voltages, encodes them into 11 digit binary 


codes, and decodes the received binary number to produce duplicate dc output voltages at the 


receiving end of the system. 


In addition, six auxiliary on-off circuits are available. These auxiliary circuits may be used 
singly or as binary code groups. If used as six-digit binary code, 64 combinations are possible, 


one at a time, 
TRANSMITTER 


The three data and six auxiliary channels are each 
sampled 10 times per second. 


ENCODING METHOD 


A stable encoding method employs a modification 
of the self-balancing potentiometer principle. By 
means of a relay controlled summing network, 
11 successive subtractions of 1/2, 1/4, 1/8... 
1/2048 of full scale voltage are made from the 
input data, 


OUTPUT SIGNAL 


The binary codes from the input channels, the 
auxiliary codes, and the receiver synchronizing 
signals are multiplexed to permit transmission 
over a single communication circuit with a fre- 
quency band from 920 to 2920 cycles. 


VODIFICATIONS 


RECEIVER 


Master or frame synchronizing signals together 
with channel synchronizing signals are used. The 
multiplexed serial codes are separated and stored 
in transfer registers. On completion of the sam- 
ple, the code numbers in the registers are trans- 
ferred in parallel form to decoders. 


DECODING METHOD 


Resistance summing networks are used for decod- 
ing. The output from control relays in the encoder 
are summed by means of a chopper stabilized di- 
rect coupled amplifier. 


REFERENCE VOLTAGE 


Either a self-contained standard cell or external 
voltage can be used as the dc reference. 


Many different modifications can be economically worked out because the various circuit functions are 


generally self-contained on separate panels. 


UNKIAK 27-7353 


Electronic Engineering Company of Californie » 


180 SOUTH ALVARADO STREET... LOS ANGELES.57 CALIFORNIA 


For further information, please send attached coupon. 


R. B. Bonney, Chief Engineer 
Electronic Engineering Co. of Calif, 
180 South Alvarado Street 

Los Angeles 57, California 


Data Sheet on Data Transmission Equipment 
ZA-11210, please. 

Name 

Company 

Address 

Title 


Want more information? Use post card on last page. 





ELECTRONS AT WORK (continued) 


at N, it will be opposite. Since the 
thyratron requires a positive volt- 
age at its control grid for firing, 
when switch S, is in position P, 
positive peaks will be measured and 
when in position N, negative peaks. 
The screen grid voltage of V. is ad- 
justable from zero to about minus 
45 volts by means of P, which 
should be wire-wound and prefer- 
ably linear. 

Its dial can be calibrated in terms 
of peak voltage input to V,, the cali- 
bration being very nearly linear as 
shown by the dashed curve of input 
voltage against critical screen grid 
voltage in Fig. 2. In order that a 


Ss 


SUPPLY VOLTAGE 200 


& 


PS RMS INPUT CALIBRATION VOL TAGE 
s 


v 


60- 





C 


0 20 0 ‘ % r 
CRITICAL SCREEN GRID VOLTAGE IN WEGATIVE VOLTS 


FIG. 2-—Calibration curve differences 
due to imperfect matching of resistors 


single calibration may apply for 
either positive or negative voltages, 
resistors R, and R, and also R, and 
R, must be closely matched pairs. 
The internal impedance of the 
power supply must be negligible or 
adequately bypassed, and C, and C, 
must have negligible leakage. 

This last requirement i: partic- 
ularly important, owing to the con- 
siderable difference in d-c voltage 
between anode and cathode of V,. 
Any leakage will cause considerable 
and probably erratic differences in 
the calibrations for positive or neg- 
ative inputs. Only high grade mica 
capacitors of ample voltage rating 
should be used. Switch S, inter- 
rupts the anode current and so re- 
sets the thyratron. Resistor R, 
limits the anode current to a safe 
and convenient value. 

For most purposes the tube glow 
is sufficient indication of firing; 
however, a pilot lamp, buzzer or 
relay could be inserted between S, 
and R,. Variation of the anode sup- 
ply voltage from 200 to 220 volts 
has negligible effect on the calibra- 
tion, except for very small input 
signals. The negative supply to the 
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Alloy Wire, 
Rod and 
Strip... 


Design Engineers are taking advan- 
tage of the outstanding mechanical 
and electrical properties and excel- 
lent formability of Alloy Wire, Rod 
and Strip. Results: Better products, 
smaller and lighter products, prod- 
ucts that are more corrosion-resistant, 
more heat-resistant, more attractive 
—and more economical. 

Alloy Metal Wire Division can 
supply you with high quality wire, 
rod and strip in Stainless Steels, 
Nickel Alloys and Electrical Resist- 
ance Alloys. Why not put these ver- 
satile materials to work for you? 


SEND 
FOR FREE 
HANDBOOKS 
TODAY 


FOR A BETTER DESIGN... 
Use Wire, Rod, & Strip 


FOR BETTER PRODUCT 
PERFORMANCE ... Use Alloys 


Among the alloys we fabricate, you will surely 
find one with just the right combination of 
properties for your specific application. And 
you can profit from the fabrication advantages 
and material cost and weight savings of wire, 
rod and strip parts and assemblies. Select 
the alloy you need from these three functional 
groups: 


STAINLESS STEELS — 


Alloy Metal Wire Division can provide you with 
more than 20 different grades of stainiess 
steels. These include the chromium-nickel 
Austenitic grades with their outstanding cor- 
rosion resistance and good mechanical proper- 
ties; the high chromium: Ferritic grades with 
their high heat resistance, corrosion resistance, 
and outstanding cold working properties; and 
the lower chromium Martensitic grades which 
can be heat treated to obtain exceptionally 
high strength and hardness in addition to 
good resistance to corrosion and high tem- 
peratures. Stainless stee! Wire, Rod and 

are used extensively for high strength 


NICKEL ALLOYS — 


A wide variety of Nickel alloys are also avail. 
able for hundreds of electrical and mechanical 
applications. The excellent electrical charac. 
teristics of nickel are especially advantageous 


RESISTANCE ALLOYS — 


Five grades of electrical resistance alloys are 
now in production in wire, rod and strip form. 
These are; Airay A—20 Cr, 8ONi; Alray C~15 Cr, 
62Ni, bal Fe; Alray D-~-18 Cr, 35Ni, bal Fe; 
Excetsior~—45 Ni, 55 Qu; and Ni-Fe alloys. 
These high quality alloys find extensive ap- 
plications in the electrical and electronic 


ALLOY METAL WIRE DIVISION 
H. K. PORTER COMPANY, INC. 


of Pittsburgh 


PROSPECT PARK, PENNSYLVANIA 


Want more information? Use post card on last page 





ELECTRICAL ENGINEERS 


PHYSICS GRADUATES 


with exper nce in 


RADAR « ELECTRONICS 


or those desiring to enter these areas... 


The time Was never more opportune than now 


for becoming associated with the field of advanced electronics. 


Because of military emphasis this is the most 


rapidly growing and promising sphere of endeavor for the young 


electrical engineer or physicist. 


Since 1948 Hughes Research and Devel- 
opment Laboratories have been engaged 
in an expanding program for design, de- 
velopment and manufacture of highly 
complex radar fire control systems for 
fighter and interceptor aircraft. This re- 
quires Hughes technical advisors in the 
field to serve companies and military 
agencies employing the equipment. 

As one of these field engineers you will 
become familiar with the entire systems in- 


volved, including the most advanced 
electronic computers. With this advan- 
tage you will be ideally situated to 
broaden your experience and learning 
more quickly for future application to 
advanced electronics activity in either the 
military or the commercial field. 
Positions are available in the continen- 
tal United States for married and single 
men under 35 years of age. Overseas 
assignments are open to single men only. 


Se ientific 
and 
Engineering 
Staff 


HUGHES 


RESEARCH 
AND 
DEVELOPMENT 
LABORATORIES 


Culver City, 
Los Angeles 
County, 


California 


ELECTRONS AT WORK 


continued) 


shield grid should be regulated, as 
variations would directly affect the 
calibration. An OA3/VR75 tube 
was found adequate. 

In use, S, and P, are adjusted 
until the input signal just triggers 
the thyratron. Its magnitude is 
then obtained from the dial calibra- 
tion on P, multiplied by the ratio 
setting of S.. 

The calibration curves of Fig. 2 
were obtained using a 60-cycle sin- 
usoidal input voltage. The small 
difference between the curves for 
positive and negative peaks is due 
to imperfect matching of resistors 
R, and R,, also R, and R, in the ex- 
perimental model. Slight leakage 
in C, and C, may also have been a 
contributing factor to the curve 
differences. 

When paper capacitors were used 
in these locations, a much greater 
difference between the curves was 
obtained. The upturn in the curve 
for negative peaks at large signal 
inputs results from plate current 
cutoff in the phase inverter section. 
For practical use the scale of ordi- 
nates would be converted to equiva- 
lent peak volts. It is suggested the 
input voltage at the grid of V, be 
limited to approximately 40 volts 
peak. 

In slightly more primitive form, 
this instrument has given excellent 
results in measuring the magnitude 
of troublesome switching transients 
that occurred on a 125-volt battery- 
fed power control system. These 
transients were much too fast to be 
seen with available oscilloscopes. 

REFERENCES 

(1) H. J. Reich. “Theory and Applica 
tions of Electron Tubes”, p 611 

(2) T. Offenbacher. Electronic Device 
Indicates Peak Transient Voltages, Flec 
trical World, p 80, May 1945 

(3) G. BF. Jones, Jr., An Analysis of the 


Split Load Vhase Inverter fudio Engi 
neering, p 16, Dee. 1951 


Low-Frequency 
Phase-Shift Modulator 


By W. F. CoomBs 


Electrical Engineer 
Universitu of Rochester 
Rochester, N Y 


PRODUCING about 150 degrees of 
phase shift in a 60-cps waveform 
the phase modulator described in 
this article requires about 3 volts 
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Miniaturization 


with 


Hughes 


New computer matrix has high component density 


This experimental 

reading gate matrix for 

airborne computers effectively 
utilizes the subminiature size of 
Hughes Point-Contact Germanium 
Diodes*. Developed by the 
Miniaturization Group of Hughes 
Research and Development Labo- 
ratories, the unit measures 5% by 
34% by % inches (excluding plugs 
and frame). It contains 504 diodes, 
209 resistors. Average Component 
density: 94.5 per cubic inch! 


Reprints of a paper describing the 
packaging techniques of the sub- 
miniature matrix are available, 
too. Your copy will be sent 
promptly on request. 
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Frequently, space requirements of 


conventional wiring techniques 
will not permit electronic equip- 
ment to be miniaturized to the 
same extent as the components. 
However, spot-welded connec- 
tions can effectively reduce wiring 
space... and It Is casy to spot- 
weld the dumet leads of Hughes 
diodes. There is no adverse effect 
on «tiode characteristics, even when 
the connections are welded close 
to the diode body. With Hughes 


Hughes 


Aircraft Company, Culver City, Calif. 


diodes, designers can take full ad- 
vantage of advanced packaging 
and wiring techniques. 

Hughes diodes are easy to mount 
in conventional assemblies or in 
subminiature equipment. Inservice, 
these diodes have earned a reputa- 
tion for reliable performance and 
stability under severe operating 
conditions Make your selection 
from the many standard and special 
types available — al! listed and de- 
scribed in our new Bulletin, sp-2A 


SEMICONDUCTOR SALES DEPARTMENT 


New York Chicago 


Want more information? Use post card on last pag: 
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UNIQUE FEATURES 
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1'2 volts — for low resistance ranges 
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500 volts —to meet MIL specs on insulation tests 
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megohms, without auxiliary equipment. 


_ Pre-settable “Charge Adjust’ control and ‘Quick 
Charge” button for rapid Go, No-Go capacitor leak- 
age tests. 


ACCURATE © VERSATILE © RELIABLE ¢ 


available from stock 


$200. Mo Ma lr diol 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 
P. O. Box 13058 2831 Post Oak Rd. 


Houston, Texas 
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ELECTRONS AT WORK (continued) 


d-c input control signal. The basic 
circuit is the phase-shift bridge 
shown in Fig. 1. Output voltage 
E., of such a bridge is equal in 
amplitude to the applied sinusoid 
EF’, and lags it by a phase angle —2 
tan” wCR. 


FIG. 1—Basic bridge circuit used in 
phase-shift modulator 


FIG. 2-—-Phase modulator provides up to 
150-deg phase shift in 60-cps wave- 
form 


The circuit of Fig. 2 is the modi- 


fied version of this bridge. The 


values of components are chosen for 
60-cps operation. Resistors R are 
Carborundum type BNR. These 
resistors vary as a function of the 
voltage across them approximately 
as the voltage to the —3.5 power. 

A pentode was chosen to present 
a high-resistance load to the bridge 
and to provide a control element for 
the direct-current flowing in the 
resistors. The pentode is ideal for 
control in this circuit since the plate 
current is almost independent of 
plate voltage over the range of 
operation. Because of the nonlinear 
relation between resistance and 
voltage across the resistors it was 
expected that for small distortion 
the peak-to-peak a-c component 
across the resistor should not ex- 
ceed approximately 20 percent of 
the d-c value. However, some cor- 
rection is obtained because the dis- 
tortion across each resistor par- 
tially cancels in the output. 

In practice the 6AU6 tube was 
found to be a good choice for the 
load. The variation in resistance 
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TO 3-1/8" INCLUSIVE 
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beta ANY SPECIFIED LENGTH . 


’ 
HIT rae ying 


E-: , 
INTERNALLY THREADED 1/428 AND EMBOSSED TO PROVIDE 


DESIGN 


tS Mere 
THE FOLLOWING MPA STANDARD CORE THREAD FORM DRAWING AND is i o » u ¢ Li 


DIMENSION CHART IS THE RECOMMENDATION OF THE 
CLEVELAND CONTAINER CO. FOR USE WITH TORKRITE COIL FORMS 


0.0357" PITCH 


APPLICATION 
re 


ORKRITE 


BY THE MAKERS OF CLEVELITE* PHENOLIC TUBING 


Torkrite coil forms eliminate torque and stripping problems and are 


rapidly replacing other coil forms because Torkrite: 


withstands more than required strip 
ping pressure. 


requires no revision other than reduced 
winding arbor diameter. 


is round and concentric; winds coils at 
higher speed without wire breakage or 
fallen turns. 


permits use of lower torque since it is 
completely independent of stripping 
pressure. 


recycling ability is unmatched. 


is stronger mechanically because of 
heavier wall. 


provides 1-6” oz. running torque when 
used with MPA standard shallow thread 
core 


has no holes or perforations thru tube 
wall which eliminates cement leakage 
locking cores. 


has smooth adjustment of core without 
lubricant 


torque increases less after winding as 
heavier wail reduces any tendency to 
collapse and bind core. 


maximum stability results as core can- 
not move in relation to winding after 
peaking as it is engaged in internal 
threads. 


embossings are evenly spaced, with a 
lead at each end of the form to permit 
easy insertion of core. 


INVESTIGATE this outstanding coil form. Why pay more? For good Quality 


* * * 


Improved new Torkrite is now 
available in various diameter tubes. 
Lengths from 3/4” to 3-1/8” are 
made to fit 8-32, 10-32, 1/4-28 
and 5/16-24 cores. 


* * * 
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ENGINEERED ECONOMY IRON CORES which are avail 


able at money saving prices and from stock 
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ELECTRONS AT WORK (continued) 


obtained was from about 50,000 
ohms to 1 megohm for a current 
variation from 0.02 to 2.50 milli- 
amperes through the tube. Actual 
phase-shift versus control-grid bias 
is plotted in Fig. 3. The input volt- 





PHASE ANGLE IN DEGREES 


FIG. 3—Modulator phase shift versus 
control-grid voltage 


age (equal to the output) can be as 
much as 20 volts rms before distor- 
tion is noticeable. If distortion can 
be tolerated, considerably higher 
outputs can be obtained. For out- 
puts up to 20 volts rms the phase- 
shift versus control-voltage plot is 
independent of amplitude. 

This particular circuit was de- 
signed for use in a grid-controlled 
thyratron power supply, but it 
should be useful in other systems. 
The equivalent shunt capacitance of 
the BNR resistors used is about 50 
uuf which does limit their use in 
high-frequency applications. The 
bridge in practical use should be 
operated into a cathode follower or 
some equally high-impedance load. 

The author wishes to thank the 
Carborundum Company, K. Enslein 
and L. W. Coulter for their assist- 
ance and helpful suggestions. 


BIBLIOGRAPHY 


“Characteristics and Methods of Calcu- 
lating Applications of Type BNR Resis- 
tors’, Carborundum Company, Globar 
Division, Application Engineering Bulletin 
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Continuous Phase Shifter 


By RANALD O. WHITAKER 
Silvis, I 


STUDY OF PHASE SHIFTS assumes 
importance in work with amplifiers 
for servo systems using 60-cycle 
two-phase motors. The study can 
be simplified by a phase-shifter 
giving a 60-cycle signal of constant 
amplitude but phased to the line 
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Now — 


More Uses From ONE Instrument 


New L.f.E. Oscilloscope — Model 4] 


a a nae es 


Specifications 


X-AXIS PLUG-IN ADAPTERS 
Modelis’ 14 Sra) with 500 ¢ f 
1401, SWEEP DELAY, continuously variable fron 
4 WEEP EXPANSION. 5 to | expans 
ORME MOSM ta mela ae Oke) 
1404. TV TRIGGER SHAPER triggers 
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Input Impe elie: 


X-Axis 
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LABORATORY FOR ELECTRONICS, INC. 
75 Pitts Street Boston 14; Mass. 
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NEW 
RELAY 
DESIGNED 


FOR 


UTOMATION 


Being totally unprepared the last time* a vast new era 
suddenly dawned before us, this time we have taken steps: 
our new Series AM relays for AUTOMATION are now available 


in commercial quantities. 


Although millenium system requirements are not yet fully charted, 

the new AM relays have built-in application selectors with automatic 
information read-out in six syllable superlatives, expressed in 

terms of a specific frontier. (Internal rectifier handles alternating 
decisions of management.) Resistance to practical limiting circuits is of a 
proportionately high order. Speed is variable, depending upon the 
relative setting of the hue and cry integrator and current fluctuations 


in the editorial line. Mechanical life is nominally rated at infinity. 


Design refinements are already underway (work is now in 

progress on a space salesman-type choke version for high speed 
conversation switching applications ), although present models are 
equipped with SPDT Bold-D contact arrangement for accepted utopian 
feedback circuits. Cylindrical ivory tower enclosure is mounted 

on a standard magnal base, with direct connection to 


maintenance department circuit provided by pins 2 and 7. 


For complete technical data, write our New Era Division. 
Other conventional Sigma relays are also available, 


but their use is limited to the present industrial revolution only. 


| 


SIGMA INSTRUMENTS, INC. 
62 PEARL ST., SO. BRAINTREE, BOSTON 85, MASS. 


Want more information? Use post card on last page. 


ELECTRONS AT WORK (continued) 


by an angle that may be varied 
from 0 to 360 degrees. 

The circuit of a unit that is 
economical to build and will serve 
adequately is shown. 

In this circuit FE, = BE E sin wt 
and L, R, and C are chosen with 
respect to R, and R, so that V.. 
2V, cos (wt + a), and V, 2V 
sin (wt + 2). Potentiometers R 
and R, consist of rectangular cards 


Lightweight, portable device for servo 
testing 


on which resistance wire is uni- 
formly wound top to bottom. Con- 
tact arms are pivoted at the centers 
of the cards and ganged to each 
other in positions 90 deg apart so 
that V,, V. cos (wt + 2) sin 9, 
and V,,,, V. sin (wt + «) sin (9 4 
90°) V. sin (wt + 2) cos 9. 
vs Visa Veo V, [cos (wt 4 
a) sin 9 + sin (wt + 2) cos 6] = V, 
sin (wt + a + 9). 

Hence, output is of constant 
amplitude and varies from phase of 
input in a linear manner with ro- 
tation of ganged arms. 

Output impedance varies slightly 
over the range, but does not have 
the wide variation of the conven- 
tional R-C phase-shifter. 

Harmonic content of the input 
signal causes the output waveform 
to be distorted—since the inductive 
half of the circuit tends to at- 
tenuate harmonics in the output, 


Phase shifter uses two cards wound 
with resistance wire as R. and R, Poten- 
tiometer crms, mounted in center of 
card, are ganged and displaced from 
each other by 90 deg 
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uring its thirty-two years, Radio Engineering Laboratories 
has received world-wide acclaim for superior designs and production 


of dependable radio equipment. REL gear is continuing to achieve 


Outstanding performance in these and other current applications: 


Thin route telephone toll service 

Guided missile control 

Wave propagation research 

Point-to point communications (long and short range) 


Radio frequency bands; 50 to 1500 me 
Output powers; 2 watts to 10 kw 
Modulation base bands: 20 ke to .5 me 


Receiver noise factors; 3 to 7 db 


04018Ue6 deems 


Your specialized radio problems are invited; REL has 


SHO>G 


the experience and facilities to solve them. 


e 


MeiA Wi 


RADIO ENGINEERING 
LABORATORIES - INC. 
36-40 37th St - Long Island City 1,N.Y. 


STillwell 6-2100 «Teletype: NY 4-28 1¢ 


0440q 


Canadian representative: 


Ahearn & Soper Co., P. O. Box 715, Ottawa 


mea Ww 


International representative: 


Rocke International Corp., 13 f 
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This compact, electro-mechanical control- 
ler provides sensitivity, speed of response 
and system stabilization under severe op- 
erating conditions. Its design and operat- 
ing features have made Regohm useful for 
automatic control systems in which heavier, 
more expensive and complex, but less ac- 
curate equipment had previously been the 
only available solution. 


a) SMALL SIZE - Regohm is a compact, 
plug-in device; lightweight, extremely 
rugged and position-free. The unit’s small 
size does not limit its power-handling ca- 
pacity. This makes Regohm a “natural” 
where economy of space and weight are 
your major considerations. 


(2) POWER AMPLIFYING - Regohm is a 
high-gain electro-mechanical power ampli- 
fier. Milliwatt variations in signal energy 
can control energy changes millions of 
times greater. 


Ga) IMPEDANCE MATCHING - Signal and 
controlled circuits are isolated, both elec- 
trically and structurally. Signal coils may 
have ratings from 0.01 to 350 amperes. 
Controlled resistors on a panel in which 
Regohm is plugged, can have values from 
zero to infinity, depending on the con- 
trolled system, 


(a) SYSTEM STABILIZING + A thoroughly 
reliable, sturdy dashpot aids in system 
damping. It can easily and readily be ad- 
justed over a wide range to match the 


REGOHM 


(5) ANALYTICALLY DEFINABLE + The re- 


7 Reasons why 
Regohm isa 


natural for your 


control system 


dynamic characteristics of the Regohm 
to those of your present system, | 


sponse of Regohm is independent of the) 
rest of the servo system. Its response char-| 
acteristic can be expressed in terms of 


conventional “transfer functions.” Regohm 


acts as an integrating error-rate propor-| 
tional controller. No appreciable steady-| 
state error can occur. Regohm’s effect can} 
be calculated in advance, simplifying the 
design and facilitating the prediction of 
performance, 


() CONTINUOUS CONTROL - In “closed 
loop” systems a high-speed averaging ef-| 
fect occurs as Regohm’s armature oscil-| 
lates over a small amplitude. This provides 
intermediate values between step resist-| 
ances and results in continuous, stepless 
control in systems operating at power fre- 
quencies and below. 


Q) LONG LIFE - In properly engineered 
installations, Regohm’s life is measured 
in years. Plug-in feature simplifies replace- 
ment and maintenance—there are no parts 
to renew or lubricate. Shelf life is sub- 
stantially unlimited. 

Our engineering and research facilities can 
help you apply Regohm to your servo sys- 
tem or regulator problem. Write for Bulle- 
tin 505.00, analyzing Regohm’s character- 
istics and applications. Address Dept. E, 
E.ecrric REGULATOR CORPORATION, 
Norwalk, Connecticut, - 


——CONTROL COMPONENT IN: Servo systems + battery-—— 


chargers + airborne controls + portable and station 

ary generators *« marine radar « inverters «+ locomo 

tive braking systems « mobile telephones + guided 

missiles + signal and alarm systems « telephone 

central station equipment « magnetic clutches « rail 
road communication systems. 


a | 
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ELECTRONS AT WORK (continued) 


while the capacitive half tends to 
accentuate them. Should this prove 
excessive, R, should be removed 
from the inductive half of the cir- 
cuit and placed in the capacftive 
half. This will permit the major 
portion of the phase shift to be 
made in the inductive half, requir- 
ing a larger inductor, which will 
in turn attenuate harmonics fur- 
ther. Similarly, a larger capacitor 
will be required in the capacitive 
half resulting in less accentuation 
of harmonics in that portion of the 
circuit. 

The inductor and capacitor may 
be so chosen that R, need not be 
included. Design of a specific cir- 
cuit must take into consideration 
the secondary impedance of the 
transformer. The author found cut- 
and-try to result in earlier comple- 
tion of the unit. Similar units may 
be designed for use at other fre- 
quencies. 


Mechanical Register 
Amplifier 


COUNTING relatively low-speed im- 
pulses is often most economically 
performed with a mechanical regis- 
ter. The advantage of hard-tube 
transducers between output circuit 
and the counter mechanism has al- 
ready been described (ELECTRON- 
ICS, p 186, Sept. 1954). A circuit 
antedating the referenced 
is shown in the drawing. 
This circuit has evolved 
specifically for use with the LKB- 
Produkter mechanical register that 
counts up to 300 impulses a second. 


article 


been 


At this speed, input current must 
about 40 milliamperes. 
Other circuits can be used provided 


average 


Circuit used to drive mechanical regis- 
ter from 20-volt source 
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New Taylor laminates 


b pets LIKE everything about this new family 
of Taylor paper-base laminates — including 
their price. They’re a new kind of hot-punch 
laminate, uniform all the way through, with no 
surface overlay of resin. 


In insulation resistance, water absorption, 
power factor, flame retardance and dimensional] 
stability, they’ll meet or exceed your strictest 
specifications. And they punch and stake so 
well . . . with smooth surfaces and clean edges 
. .. that you can produce complex parts with 
maximum utilization of each sheet. 


Four different grades are available in produc- 
tion quantities, in standard sheet size of ap- 
proximately 49” by 49”: 


XXXP-301 .. . the top grade laminate with unu- 
sually high insulation resistance, lowest water 
absorption. ..excellent punching and staking. 


are premium in everything but price 


XXP-351 .. . a high grade laminate with most. 
of the properties of XXX P-301, at lower price. 


Grade 353 . . . a quality grade laminate priced 
for economy, with outstanding electrical and 
physical properties. 


Grade 354... an easily fabricated grade having 
low water absorption and good stability .. . 
priced for real savings. 


Taylor Fibre Co. Plants in Norristown, Pa.; 
and La Verne, Calif. Branch offices in Atlanta; 
Boston; Chicago; Cleveland; Dayton; Detroit; 
Indianapolis; Los Angeles; Milwaukee; New 
York City; Philadelphia; Rochester; San Fran- 
cisco; St. Louis; and Tolland, Connecticut. Dis- 
tributors in Grand Prairie and Houston, Texas; 
Jacksonville, Florida; New Orleans, Louisiana; 
and Toronto, Ontario. 


WRITE TODAY FOR FULL SPECIFICATIONS, AND FOR ENGINEERING ASSISTANCE IN APPLICATION 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
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ELECTRONS AT WORK (continued) 


the pulse duration and amplitude 
are similar. Resistance of the regis- 
ter is approximately 700 ohms. The 
circuit can be used with similar 
devices. 

The type 6V6 cathode follower 
output tube puts out pulses in us- 
able form that is independent of 
input voltage, provided input to 
the circuit is no less than 20 volts 
rms. 

Information on this circuit has 
been made available through the 
courtesy of Tracerlab, Boston, 
Mass., distributors of the Swedish 
mechanical register described. 


eee Selective A-F 
with rush | Transistor Amplifier 


By D. Bier AND S. ROSEN 
Tel-Aviv, Israel 


GOOD STABILITY and selectivity are 
obtained with the amplifier circuit 
shown in Fig. 1, using a single junc- 
tion transistor. Negative feedback 
for all frequencies is provided by a 
resistor in the emitter circuit. Posi- 
tive feedback at one frequency is 
provided by a tuned transformer. 
Ho a Voltage gain is 76 and current drain 
‘the Vic-Dar, produced by Victor Tee ane © is about 100 microamperes at 4.5 
Adding Machine Company, ooeee WT volts. 
Chicago, Illinois, provides a new eeseesvete = The tuned transformer has the 
and faster method of data accumu- ‘ote — ; following parameters: L, 18 mh, 
lation and storage with magnetic . _ pea Q 80, 460 turns, L, 0.1 mh, 25 
5 . : | turns, wound of 0.2-mm_enamel- 
recording. For the first time, up to 


25 channels of information can be Vie-Dar System comprises a portable covered copper wire on an Arnold 
- “ , , ’ recording unit and a digital readout toroidal core having an outer di- 


: . a ts > ine tda translator. The system can be used to : : 5 
stor ed on a tape only l Inc h wid . accumulate and reduce data on speed, ameter of 1.35 in., Inner diameter 
pressure, motion, temperature, etc. 


This is accomplished by using 0.92 in. and a height 0.35 in. 
two Brush magnetic heads, one a 13-channel and the other a rhe frequency of the circuit (10 
12-channel model. These heads are positioned so that the channels ke) is determined mainly by L, and 


; : : s . ; : C. for the values given. Positive 
interlace. The required high dimensional accuracy is achieved by : : 5 8 
feedback is applied through L, and 


is limited by R, to avoid oscillations. 
Resistor R, provides negative feed- 
back and determines the selectivity 
all signals in perfect relationship. of the circuit. 


on a I-inch tape! 


Brush’s advanced production techniques and workmanship. The 
precision gap alignment of the Brush heads also permits record- 
ing tapes on one unit and playing them back on another, with 


Can precision Brush heads help you open new frontiers in With the components shown the 


magnetic recording? For bulletin describing our complete line, 
write Brush Electronics Company, Dept. K-12, 3405 Perkins 
Avenue, Cleveland 14, Ohio. 


BRUSH ELECTRONICS COMPANY t-n,000 


formerly 
INDUSTRIAL AND RESEARCH INSTRUMENTS The Brush Development Co. 


PIEZO-ELECTRIC MATERIALS © ACOUSTIC DEVICES Brush Blestrenies Gonbons FIG. 1—Positive feedback is supplied 


MAGNETIC RECORDING EQUIPMENT ey me is an operating unit of by tuned circuit in collector of selective 
ULTRASONIC EQUIPMENT |FITTSERDITS Clevite Corporation. a-f amplifier 
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CHICAGO TELEPHONE SUPPLY 
an had vation 


ELKHART + INDIANA 
Spectalisls tn Precision Mass Pieduclion 
of Vattalle Restslors « Founded 1896 


THE ONLY COMPLETE LINE FOR ALL COLOR TV APPLICATIONS 


. SIZES—'‘dime size"’ to 2 1 2” diameter. 5. TERMINAL STYLES—for conventional soldering, printed 


2. WATTAGES—2 10 watt to 4 watt. circuits and wire wrap. 
6. COMBINATIONS—an endless variety of tandems, both 


single and dual shaft. 


. TYPES—carbon and wirewound with and without attached 
switch 


. MOUNTINGS—conventional bushing, twist ear and snap- A CTS control can be tailored to your specific require- 
in bracket for printed circuits. ment. 





. Miniature 3/4” “dime size” 
, Om + hx composition control. Con- 
oy f : serves panel space at price 
. me em timers) 
wo bushing mounted controls. 

one B oe mn 


Www, 


ee 


1 1/8” diameter composition ©, 


control for applications where _ 
ratings up to3/4 watt required. © 
CTS type 35. 





















a 


f@fet irom at le eee 
tie Me i UuMeerelil sll (lets) Lele 
ing mounting. Designed for 
front panel dual knob applica- 
tions, such as contrast and 
Te) MOT tira eC Lae 
combinations of composition 
; or wirewound front and rear 
Sarmounted compostion’ ree a AT Lt ae 
control. Simply twist two D off switch attached to rear 
ears for rigid mounting. } section. CTS type GC-C252- 
Eliminates bushing and © 45 with wirewound front 


mounting hardware, f a Tetelumea 1g 
Available with shafts for oon ‘ ar rape switch il- 


knob operation or for pre- lustrated. 
set applications with ( os ’ 
insulated or metal shaft. eo a 

CTS type P45 with metal ’ el ed 
shaft illustrated. ' 


Gs 


, Pa 
Cale Higher Wattage Carbon 
* { . Controls With Exceptional 


emer 2 Stability Available 


J i e ONE WATT: Entire 45 
a a series 15/16" diameter line 
“ten > available with 90 series spe- 
cial one watt military resist- 
ance elements 
TWO WATT: Entire 35 
series 1 1/8" diameter line 
available with 95 series spe- 


cial two watt military resist- 
ance elements 









J 







Ear mounted tandem for 
preset applications. 
Combines panel space 
saving features of a con- 
centric tandem with the 
economy of an ear 


me ittoue conointons THE ONLY COMPLETE LINE FOR 


of composition or wire- 


wound front ‘and rear x 
seer cetee ia we ALL COLOR TV APPLICATIONS 
45 with composition front 


and rear sections illus- 


trated. CTS also makes a complete line of controls for military, black and 


white TV, radio and other commercial applications. Consultation 
without obligation available for all your control applications. Write 
for complete catalog TODAY. 


EAST COAST OFFICE SOUTHWESTERN U.S.A SOUTH AMERICA 


Henry E. Sanders John A. Green Company Jose Luis Pontet 
130 North Broadway 6815 Oriole Drive Buenos Aires, Argentina 


Camden 2, New Jersey P.O. Box 7224 Montevideo, Uruguay 
UE ee TWX'No:Comden Wj 390 Dallas 8. Texan Seo Paulo, Braz 


Co Yo ration 


WEST COAST OFFICE CANADIAN DIVISION OTHER EXPORT 

Robert A. Stackhouse C. C. Meredith & Co., Ltd Sytvan Ginsbury 

928 S Robertson Bivd Streetsville, Ontario 8 West 40th Street 
ELKHART « INDIANA Los Angeles 35, California Phone: 310 New York 18. New York 


Phone; Crestview 4-5931 


Phone: Penns , 
TWX No. BEV H 7666 anh: PE Oe 


Spectalisls tn Prectston Mass Production of Varvialle Reststorw +» Founded 1896 


Now! Meet TOUGH specifications with 
these TOUGHER ceramic-to-metal seals 


Proven reliable in both 
commercial and military 
applications including— 


TRANSFORMER TERMINALS, JET ENGINE 
THERMOCOUPLES, NUCLEONICS, HEATING 
ELEMENTS, IGNITION INSULATORS, MAG- 
NATRON OUTPUT WINDOWS, VACUUM TUBE 
CLOSURES, REFRIGERATION COMPRESSORS, 
SINGLE AND MULTIPLE CONDUCTOR CABLE 
END SEALS, CHEMICAL INSULATORS, EXPLO- 
SION-PROOF ASSEMBLIES, CAPACITOR TER- 
MINALS, CONNECTORS, RELAYS, FILTERS. 


..for temperatures to 1400°F 
-- pressures to 2000 psi 


The ADVAC metalizing process makes it possible to 
produce hermetic seals capable of withstanding 
higher temperatures and severe thermal shock. These 
super-rugged seals are the result of the integration of 
the metal coating into the ceramic itself. “Wedding” 
the two materials furnishes a bond for the soldering 
or brazing of metal parts. A complete line of standard 
terminals is available. Custom seals are fabricated 
for special requirements. 


TYPES OF ADVAC SEALS AVAILABLE 
New ADVAC seals can be inside or outside diameter 
and butt seals. Various metals are used to meet the 
conditions of different environments. Where corrosion 
is a factor, specify Grade A Nickel; Monel metal for 
applications requiring non-magnetic properties. 


SOFT SOLDER 
TERMINALS 


Metal bands fired to the 
metalized ceramic surface. 
Resist amalgamation, will 
not peel or lift, provide 
silver surface for soft- 
soldering. 


CUSTOM BUILT 
SEALS 


For extremely high pressures 
and temperatures to 1825°F 
and wide variations in ambi- 
ent conditions. Rigid quality 
control assuves vacuum tight 
seals. 


ASSEMBLED BRAZED 
TERMINALS 


For service at elevated tem- 
peratures. Custom made 
for specific services. These 
ADVAC terminals withstand 
temperatures to 1400°F 
and higher. 


COMPLETE 
ASSEMBLIES 


Terminals can be supplied 
brazed to headers to your 
specifications. Quotations 
on complete assemblies, in- 
cluding cover pilates, will be 
furnished on request. 


ADVANCED 


CALL OR WRITE for literature or recommendations on your hermetic 
sealing problem. ADVAC engineers are specialists in high tempera- 
ture, high pressure ceramic-to-metal seals. For competent assistance 

on your particular requirements, contact ADVAC, today! UU 


VACUUM 
PRODUCTS - INC 


18-22 LIBERTY STREET 
N STAMFORD, CONNECTICUT 
Telephone STamford 3-8934 


cs 


a canal 


é Rae FON OF GENERAL CERAMICS CORPORATIO 
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SERIES “E-Z 16” 


SERIES “16” POWER 


SERIES “14” P 


11 CONTACT 
SERIES ‘‘SM-20” 


with top opening 


aluminum hood 


SERIES “20” MINIATURE 


SERIES “SM.20" SUBMINIATURE 


SERIES “P-C” PRINTED CIRCUIT 


SERIES “H-20" HERMETIC SEAL 


SERIES “C-20" HEXAGONAL 


new... 
precision 


Rectangular Series ‘SM-20’ 


SUBMINIATURE CONNECTORS 


When your miniaturized equipment needs submini- 
ature connectors with the same durability and cur- 
rent carrying capacity of larger connectors, specify 
Continental Series SM-20. This series is available in 
7, 11, 14, 20, 26 and 34 contacts, in a choice of 
Mineral filled Melamine, Plaskon reinforced (glass) 
Alkyd 440A or Diallyl Phthalate. 


Polarization is unusually positive with ao reversed 
guide pin and guide socket. Engagement and dis- 
engagement forces have been reduced without sac- 
rificing millivolt drop. Voltage breakdown is 2700 
at sea level, and 800 volts at 60,000 feet. 


For illustrated technical literature, write Dept. E, 


Electronic Sales Division, DeJUR-Amsco Corporation, 
45-01 Northern Bivd., Long Island City 1, N. Y. 


Electronic l 
Sales a 
Division 


45-01 NORTHERN BLVD., LONG ISLAND CITY 1,N. Y. 
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ELECTRONS AT WORK (continued) 


selectivity obtained was + 150 eps 
between the 3-db points 10 ke being 
the mid-frequency. Input level is 
1 mv. Values of R, and R, are not 
critical and may be slightly reduced 
to increase the gain. 

A 3-stage transistor selective a-f 
amplifier using this circuit is shown 
in Fig. 2. Coupling between the first 
and second transistor is achieved by 
a transformer with step-down im- 


C, 1500 yyF 
cara (UTC 
rt £7 803 
; 


fott 
| A ete 
t 
Av R, 


bets ian? : | 7 


f 
! 
| " 

2 €,0.0N 


FIG. 2—Three-stage transistor amplifier 
provides a gain of 6,000 at 10 kc 


pedance ratio of 10,000 to 200 ohms, 
which matches the collector imped- 
ance of the first CK 721 transistor 
to the base impedance of a few hun- 
dred ohms in the second transistor. 

Coupling to the third stage by C,, 
provides impedance transformation 
from the preceding collector. This 
transformation may be seen from 
the fact that the series circuit made 
up of coupling capacitor and base 
resistance may be considered as an 
equivalent parallel circuit having a 
much higher resistance. The equiv- 
alent parallel capacitance is included 
in the tuned circuit. 

After introducing C,, C, will re- 
quire a slight readjustment to res- 
onate at 10 ke. Overall voltage gain 
of circuit is 6,000. Input level is 
0.5 mv. 


Simple Remote Control 


REMOTE CONTROL by means of ad- 
justable level d-c potential applied 
to a two-wire telephone line can be 
accomplished using a standard tele- 
phone dial to interrupt or pulse the 
steady state potential. 
Experimental equipment devel- 
oped at the Naval Research Labora- 
tory at the request of the Bureau 
of Ships for airport traffic control 
uses two small adapter units and 
a reactance-tube assembly. 
Amplifiers and metering circuits 
in the remote unit amplify and in- 
dicate the power level of audio sig- 
nals returned over the same line 
from the local station. The local 
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TRACE MAGA 


Ut d/o 


Meter leads cannot 
disconnect accidentally ‘ee we FOG Meter Mird. by 


. Bruno-New York 
(*) / Industries Corp 


Bruno Multimeters take advantage of Hubbell 
Interlock’s exclusive contact and locking 
features. Leads lock automatically when 
plugged into meter — disconnect only when 
intended. Contact resistance is extremely low, 
and stays constant because of unchanging coil 
spring pressure. Exclusive design and nylon 
insulation make Interlock jacks waterproof 
and weatherproof. 


Another Hubbell Interlock Development! 


Hubbell Interlock 


2 connectors, shown, afte 
\ nylon insulated ... 
in ~ : color-coded in black 


and red with a termi- 


° <n nal wire connection. 

Test Prod Kit The Type S connectors used in Bruno 
a Multimeters accommodate wire sizes #14 
to #18 with 15 amps. capacity. 

This complete 10-piece kit, consisting of two prod cou- 
plers, one black and one red, and two each of four basic 
attachments, makes it possible to change from one tip to 
another without changing the entire test lead. Wired with 
Interlock Type S Plugs for a perfect, low contact resist- Hubbell Interlock connectors may be put to a 
ance connection at the meter, Hubbell’s versatile test kit multiplicity of uses for both electrical and elec- 
gives an accurate reading every time. Basic attachments tronic devices. Our development laboratory will 
are: Phone Tip, Phono Needle, Alligator Clip and Spade cooperate with your engineers to adapt Interlock 
Terminal. Extra attachments also available in black or red. for your specific applications, 


For Further Information, Write Dept. AC 


HARVEY HUBBELL, Inc. 
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ELECTRONS AT WORK (continued 


Local station at right can be used to 
control simple functions of receiver (cen- 
ter) or control can be shifted to remote 
station (left). Lumped-constant simulated 
wire line is shown above 


ylt r 


unit actuates a stepping switch in 
synchronism with d-e control pulses. 
Various preset receiver gain levels 
and several on-off functions can be 
remotely selected through the local 
stepping switch. 

The reactance tube is connected 
across the first conversion oscillator 
tank circuit of the receiver and is 
controlled by the absolute level of 
steady-state d-c voltage impressed 
on the line by the remote unit. This 
feature makes it possible to effect 
fine tuning of the signal to which 
the local receiver is adjusted. 


New HIGH accuracy 


LOW WEIGHT 
SYNCHRO RECEIVERS 


Weight of this receiver is less than 
2 oz —torque exceeds 2,300 mg 
mm/degree—accuracy 30 minutes, 


total error spread. Used in conjunction 


J 

Jt 

yet 

OVOP OLS Pg coccas ttt llTtt we 

SCr trey ibe 7 
OLSADS pec rpt tle ele l 


—, 


PERTINENT PATENTS 


By NORMAN L, CHALFIN 


ge “7 
tee 


OS. 


Hlughes Aircraft Co 
Culver City, Calif 


\ 
\ 
\ 


re, “= 


PATENT REVIEWS this month include 
an electron accelerator, miniatur- 


with a Clifton transmitter, overall ized bandpass filter and an _ elec- 


system errors of less than 40 minutes 
spread— +30 minutes approximately Rocket Probe 
—are to be anticipated 

The same engineering team chat 
developed the original 1.437” diameter 
high precision synchro has immediately 
available on a production basis these 
high torque high accuracy transmitter- 
indicator combinations at a saving of 
almost two-thirds the weight. ‘ 

For full information on these andv 
other units of this complete series of 
high accuracy Size #10, Size #11 aly 
Size #15 units, write or telephone 
T.W. Shoop, Sales Manager, MAdiS@n 
6-2101. (Suburban Philadelphia Ay 


\ 


AN) 

\ 
Electronic instrumentation used to ob- 
tain upper-atmosphere information is 
compactly assembled in cylindrical unit 


Ccppe 
CLIFTON PRECISION PRODUCTS COMPANY INC. | it, ‘ms costs! bot, lonment 


have been carried as high as 90 miles 


CLIFTON HEIGHTS # PENNSYLVANIA above Holloman Air Development Cen- 


ter using this technique 


212 Want more information? Use post card on last page. 
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Here is the original miracle upon 
Waste aMreTMmca tac) (a -M CoCo ssea hae CM elt tave (ae 


Lee de Forest's Audion tube 


Today of course it has been improved a 
thousand-fold...in sensitivity, In power, in range 
But’ this one still stands as the granddaddy 


of them all 


And what has this to do with Driver-Harris 
NYT ALLE 


The improvements on the Audion have come about 
through the combined efforts of thousands of devoted 
physicists, metallurgists, and engineers 
whose increasing skills have in turn been made 
possible by the production of ever more effective radio 
alloys. Since the very beginnings of radio, 
the Driver-Harris metallurgists have led the way in 
developing these special-purpose alloys conforming to 
rigid specifications, upon which the performance 


of electron tubes so largely depends 


With the result that today Driver-Harris sells 
LLL LAG OL Ae Ot he On a ae 


electron tubes than does any other supplier 


Driver-Harris makes alloys for every electronic 
tube requirement: for grids, plates, side rods, glass 
seals, cathode sleeves and tabs, socket prongs, 
mica straps. We offer over 80 electrical heat- and 
corrosiorr-resistant alloys for various electrical 
and électronic applications 


If the alloy you need hasn't already been 
developed, send us your specifications. Our engineers 
with 48 years of experience are at your service 


The Audion electron tube, invented 
by Lee de Forest in 1906 


r f ” 


SOME PROMINENT DRIVER-HARRIS RADIO ALLOYS: Nichrome* « Gridnic* « Nickel “A”, “D”, “E”, “Z" 


), 499, 599 * Therlo* ¢ 152 Alloy * 142 Alloy « 146 Alloy *T. M. Reg. U. 5. Pat. Off 


spots Driver-Harris Company HARRISON, NEW JERSEY 


of world-famous 
Nichrome BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 
MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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EE 
RADIO INTERFERENCE 
and FIELD INTENSITY * 


measuring equipment 


Stoddart NM-30A « 20mc to 400mc 


Commercial Equivalent of AN/URM-47 


PRINTED CIRCUITRY... Modern printed circuits offer many advantages over con- 
ventional wiring, lighter weight, more compact units and freedom from many of 
the troubles normally encountered in conventionally-wired electronic equipment. 
Vibration becomes even less of a problem with printed circuits, adding to the many 
portable features already available with Stoddart equipment. 


ADVANCED DESIGN ... Specialized engineering and modern production techniques 
have produced one of the most advanced instruments for the accurate measurement, 
analysis and interpretation of radiated and conducted radio-frequency signals and 
interference ever manufactured. Designed to laboratory standards, rugged, and 
with matchless performance, the versatile NM-30A is an outstanding example of 
modern instrumentation. Its frequency range includes FM and TV bands. 


SMALLER SIZE...A wider frequency range and higher standard of performance 
is incorporated into an equipment whose size is one-third that of any similar equip- 
ment ever manufactured. 


SENSITIVITY. . . Sensitivity ranges from one to ten microvolts-per-meter, depending 
upon frequency and antenna in use. 


APPLICATIONS ... Field intensity surveys, antenna radiation pattern studies, inter- 
ference location and measurement for checking radiation from virtually any 
mechanical or electrical device capable of generating or radiating radio-frequency 
signals or interference. 


Stoddart RI-FI* Meters cover the frequency range 14kc to 1000mc 


VLE | HIF w.208, 150ke to 25me | UME 


NM-10A, l4ke to 250ke Commercial Equivalent of | NM-SOA, 37Smc to 1000mc 
Commercial Equivalent of AN/PRM-1A. Self-contained Commercial Equivalent of 
AN/URM-68. Very low frequen- | botteries. A.C. supply optional. | AN/URM-17. Frequency range 
cles. Includes standard broadcast | includes Citizens band and 
band, radio range, WWV, and | UME color TV-band. 
communications frequencies. 

as BFO 


STODDART AIRCRAFT RADIO Co., Inc. 


‘ 


6644-A Santa Monica Blvd., Hollywood 38, California ¢ Hollywood 4-9294 


Want more information? Use post card on last page. 


ELECTRONS AT WORK 


(continued) 


tronic switchin : device. 
Llectron Accelera‘o) 


Novel electron sources have 
figured in receitly issued patents. 
One in particular awarded to K. 
Gund, H. Berger, M. M. Scheer and 
R. Schittenhelm of  Erlanen, 
Germany, is for an electron accel- 
erator. The patent is No. 2,637,818 

The invention is shown in Fig. 1. 
Radiation output end of the device 


ELECTRON OUTWARD ELECTRON OR X-RAY ADJUSTABLE 
DEFLECTION CONTROL EXIT winDOW LEAD 
BAFFLE 


LEAD 
SHIELD 


*, -ROCELERATING VESSEL mune 
Ne 


ELECTRON INWARD. (A) ORBIT OF ELECTRON yore) 


“ ACCELERATION ; 
— CONTROL (EQUIUBRIUM PATH) 1 


Rm. / 


ELECTRON 
EXIT 
WINDOW 
“LEAD SHIELD 
LIGHT SOURCE 


LEAD BAFFLE 
' ADJUSTABLE 
X-RAY EXIT WINDOW oa LEAD BAFFLE 


RAILS FOR LEAD BAFFLE “ELECTRON LIGHT PATH 


FIG. 1—Radiation output (A) and in- 
ternal structure (B) 


is shown at (A); Fig. 1B shows the 
internal structure. 

Within the accelerator structure, 
the electrons are accelerated in an 
equilibrium orbit. Upon actuation 
of an appropriate switch the beam 
of electrons may be deflected in- 
wardly or outwardly with respect 
to the orbit. 

Inward deflection results in ac- 
celerated electrons striking the 
target anode to produce X rays. 
Outward deflection results in elec- 
tron emission through an electron 
exit window. Either X ray or elec- 
tron radiation may be selected by 
the switching devices. A lead baffle 
may be moved into place to cut off 
one or the other as needed. 

The accelerator of this invention 
is used in medical therapeutic work 
where either X radiation or electron 
radiation is required. 

A light source impinging upon 
mirrors whose surfaces are opaque 
and reflective to light but trans- 
parent to X rays or electron streams 
is used to show which of the radia- 
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The solution: 


a Das aoe 
4 « ’ 


oe 


This engineer just solved one in a matter of a The exact part he needs is found on 
moments with his copy of Catalog No. 200, ay page 3. Hermetic part number MSC 
Vac-Tite* Compression Multi-Headers: 375R-400 EA4 meets the need per- 
M2 fectly with four terminals, hooked 
The Problem: BD outside, straight-cut inside; a 
4-terminal headers ase flange reversed body, for 
for a cover on a sensitive relay enclosure. 2 inside mounting in a plain, 
, pierced, .350 dia. hole. 


oe. 


a 


2 


Was 
p> Se ee eo 


PREE! ae New Addition to 


Your Encyclopedia Hermetica 


a I RS 


Now Available, Hermetic’s Catalog No. 200, tnisigloaoiinae 


Mime Harqee ae tee ned Sieened Bebe 


Offering Unparalleled Coverage of Vac-Tite* sect see So se 


Compression Multi-Headers. maimaac erat ee thd 


0 1 + ee cermereet & oe . 
mu liti-neaders 


> 


us 
ae 
br 


This handy desk-side reference on compression multi-headers is “am eee 
the latest volume of a series on hermetic seals for electronics 
‘‘packaging’’, This series codifies and catalogs every significant 
innovation in hermetic seals. When complete, we believe you will 
find the “Encyclopedia Hermetica” the easiest, most helpful source 
of design and purchasing information on hermetic seals available 
in the industry. 

Hermetic’s Catalog No. 200, Vac-Tite* Compression Multi- 
Headers, lists over 2,500 separate variations in body constructions, 
sizes and terminations. This wide selection is codified and arranged 
in an easy tabular form so that selection is almost automatic. When 
using this catalog, almost any conceivable preferred type of multi- 
header can be located and identified by its exact Hermetic number 
in a matter of seconds. 

You will find a copy of this latest volume of the “Encyclopedia 
; Hermetica” a most useful desk-side aid in selecting the exact 
7] multi-header you need—-why not write today for your free copy? 


-¢4 
ae 


ath 
i 34 io 


48 
D 


¢ 


my *Vac-Tite—a major improvement in mechanical strength and rigidity, 
Ps achieved by Hermetic’s exclusive glass-to-metal chemically bonded 
bas compression construction. 


- SN TENE SCOOT Me a RN OTN 
és Hectaate Seal Wide Cui ai 


31 South Sixth Street, Newark 7, New Jersey 
& FOREMOST ion MIinNPATURIZATION 
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Sunny Magic Extends 


to Business 
and Industry, Too! 


It’s great to be in Florida for vacation. But it’s greater to 
LIVE and make your living in Florida. Florida’s sunny tax 
climate and strategic geographic location in relation to 
expanding U. S. and Latin-American markets permit business 
and industry to grow and prosper. 

Most types of industry and business can find a happy, 
sunny home in Florida with sun-blessed living for workers 
and executives. Florida has manpower—2,629 new residents 
moving here from other states every week. Florida has power. 
Florida has abundant water. Florida has a tax structure 
exceedingly favorable to business and industry. In short, 
Florida has what you need! 

To find out how well qualified Florida is for the site of your 
new plant, branch plant, office or warehouse, write State of 
Florida, Industrial Development Divis., 3410C Caldwell Build- 
ing, Tallahassee, Florida, for the NEW FREE FLORIDA 
INFORMATION KIT. It’s file-size and contains separate 
folders, factually and accurately written, on the following 
aspects of Florida: 


MARKET + NATURAL RESOURCES 
EDUCATION & CULTURE - POWER 
RESEARCH + HEALTH & CLIMATE 
GOVERNMENT & TAXES - WATER 
LABOR - TRANSPORTATION 


Plan national sales conventions, sales conferences and state and } 
regional meetings for Florida. Exceptional facilities for any type of 

meeting. Get double value... successful meetings in delightful ( 
surroundings plus colorful recreational activities. 


you'll always 
do better in 


Want more information? Use post card on last page 








ELECTRONS AT WORK (continued) 


tions is emanating at any time. 
Band-Pass Filter 


A band-pass filter organization 
that can be _ incorporated into 
miniaturized assemblies is the sub- 
ject of patent 2,668,882 awarded to 
M. Morrison of Upper Montclair, 
N. J. The title of the patent is 
simply “Amplifier’’. 

The circuit of Morrison’s assem- 
bly is shown in Fig. 2. Figure 3 
shows the band-pass characteristics 
of the amplifier. Curve C repre- 
sents the characteristic when the 
tank and both input and output are 
tuned to the center frequency. 
Curve D shows response when the 
tank is tuned to center frequency 
and the input and output are tuned 
to a lower frequency. It can be 
seen that there is greater symmetry 
in curve D. The inventor claims 
that the lower in frequency one 
tunes input and output away from 
center the more symmetrical are the 
skirts of the band-pass character- 
istic. 

The filter proper shown at the left 
in Fig. 2 comprises a dust core 
toroidal high-Q tank coil, a tuning 


FIG. 2—Circuit of miniaturized band- 
pass filter 


capacitor and input and output air- 
wound inductors. The inventor 
claims to obtain as much as 10 
times the voltage across this circuit 
as in conventional circuits. 

The two-stage amplifier at the 
right has a positive feedback path 
from output to input stages and 
another positive feedback path 
from the secondary of the output 
transformer to the grid of the out- 
put stage. Physically all of the 
resistor and capacitor components 
of the amplifier are located around 
the twin-triode amplifier tube. 

The feedback of energy from 
amplifier to filter compensates for 
some of the normal filter dissipa- 
tion losses. So long as the feedback 
does not equal the total filter dis- 
sipation losses, oscillations will not 
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(edo Loe DISCAPS 


for printed wire circuits 


The exclusive wedge design of the leads on these new DISCAPS 
lock them securely in place on printed circuit assemblies prior 
to the soldering operation. The ‘‘Wedg-loc’”’ leads eliminate the 

possibility of the capacitors becoming loose or falling out. 

Application of ‘‘Wedg-loc’’ lead DISCAPS to your printed 

circuits will cut production time, reduce costs, and insure 
the uniformity of your soldered connection. 

““Wedg-loc”” DISCAPS are available in capacities between 

2 MMF and 10,000 MMF in temperature compensating, 

by-pass, and stable capacity types with lead spacing 

as shown above. Electrical specifications and tolerances 

are the same as standard wire lead DISCAPS. Your 

inquiry is invited. 


ANOTHER NEW DEVELOPMENT FROM THE 
RMC TECHNICAL CERAMIC LABORATORY 


DISCAP , 
CERAMIC RADIO MATERIALS CORPORATION 


CAPACITORS a | GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
Two RMC Plants Devoted Exclusively to Ceramic Capacitors 
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ELECTRONS AT WORK (continued) 


be sustained and so the system will 
be stable after removal of input 
energy from the source. The feed- 
back path to the grid leak of the 
output stage is stabilized by the 


AS IN INSTRUMENT DIALS 


OUTAGE TRANSMITTED 


v 


“MICROSCOPIC-PRECISION” i... 
actually defines the minute ac- | 


CAPACITY curacy of dials by U. S. Radi- FIG. 3—Band-pass characteristics with 
8520 POUNDS ee tuning to center frequency C and input 


um (instrument, clock, or and output tuned to lower frequency D 
watch), for “microscopic” 
es checks and painstaking inspec- 
tions in every step of produc- ; 
FUEL tion assure the highest cewaree salieviine saad the feedback current. 
Bye humanly or mechanically possible. The inventor claims that he has 
Regardless of size of the order, we take | developed herein a filter that attains 
the same pains to assure a finished product | results only obtainable with much 
in strict accordance with prints and speci- larger and costlier filters in the 
fications. You are welcome to avail your- prior art. The difficulty in the past, 
self of our engineering and designing ex- | he points out has been due to much 
perience toward the end that your product larger amount of stored energy pre- 
may be both functionally satisfactory and 
less costly in production. 





grid conduction voltage, which lim- 





sent in multiple section filters. The 

single storage circuit of this inven- 

tion lessens the difficulty. 

The patent states that in a single- 
| core storage unit, less core material 

where FUNCTIONAL DESIGN is required for the same inductance, 

ta IMPORTANT for two reasons; first, the same core 


AS IN INSTRUMENT PANELS | is used for all the turns of the re- 
Eee : a actance and second, the inductance 
Special equipment and specialized personnel, plus our of a coil on a single core is propor- 
rigid controls, constant checking and inspection guar- tional to the square of the number 
antee the fine finished product your order merits. | nal Aeiien, mbiileied Wad 
Whether flat or curved, we can produce your panels a ee as en oe ane See 
edge-lighted, and either luminous or non-luminous en- means, if four separate coils are 
graved, etched, screened or lithographed, with the used for a filter midsection, not only 
ultimate in uniformity and legibility. | are four separate cores required, 
but also four times the total number 
| of turns. 
where APPEARANCE AND ECONOMY For example, if N turns are re- 
are IMPORTANT — AS IN NAMEPLATES quired on a certain size single core 
| to obtain a given inductance, this 
inductance is proportional to N’. 
If these N turns are equally dis- 


The same engineering skill and same plant facilities are yours 
for the production of nameplates. For years we have been 
the major source of supply for many industries and our repu- : . 
tation has been built on attention to detail, prompt deliveries, tributed among four cores (as is 
and the economy effected for our customers. common practice for a midsection) 

yy the inductance of each coil will be 





propertional to (N/4)* and of the 
four coils will be 4(N/4)* which is 
equal to N*/4 or one fourth that of 
the single-core coil, which single 
coil results in a higher Q (more 

sharply defined cutoff characteris- 
cherie tics) and less stored energy (faster 


modulation-frequency response 


FOR COMPLETE INFORMATION on items of interest to you, address ~ 
United States Radium Corporation, 535 Pearl St., New York 7, N. Y. 
attention Dept, E-12 
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rom MIGHTY 


of the U.S. A. 


HAS DEVOTED ITS FACILITIES 


in the 
e design 
Snyptin! of Snlegily ¢ development 


e manufacture of 
ELECTRONIC and ELECTRO-MECHANICAL 


MILITARY EQUIPMENT™ 


i 
Having delivered annually many millions of dollars of equipment 

i 
lime! 

* sao NAVIGATIONAL EQUIPMENT 

* COMMUNICATION SYSTEMS 

* RADAR EQUIPMENT 

* TEST EQUIPMENT 


w SERVING THE ARMED FORCES is our most 
important business. 
@ Write for Facilities Brochure Dept. 12-£ 


A OMITerT omelet, 


LMA LL, 794 EAST 140th STREET ° NEW YORK 54.N. Y 
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3-Phase Laminations 
Cut Costs, Weight, 


When Transformer Engineers of 
Pasadena, Calif., contracted to 
build a 3 400 cps transformer 
for the guided missile program, 
Thomas & Skinner engineers 
were consulted for assistance. 
After thorough 
new T & S EI 12” 
4 mil 


analysis, the 
—3 OrthoSil 
lamination was recom- 
With 


orthographic iron-silicon lami- 


mended. this new, thin 
nation, Transformer Engineers 
were able to cut both weight 
and size 25%, in addition to sub- 
stantially reducing the unit cost. 

This success with 3¢ applica- 
tions is typical of Thomas & 
Skinner’s new OrthoSil lamina- 


pace 


{ bad 


tions. The 3¢@ series of OrthoSil 
laminations also include 4” and 
54g”—and will soon include the 
EI %”—3¢. 

Transformers such as power 
and 34, chokes, saturable reac- 
tors, and filters are but a few of 
the many electrical components 
for which OrthoSil oriented 
laminations are recommended. 

Write today—ask for new 
T & S Electrical Laminations 
Bulletin No. L-752. 


Specialists in Magnetic Materials, Permanent Magnets, and Laminated Cores 


1122 E. 23rd Street, Indianapolis 7, Indiana 


Want more information? Use post card on last page. 
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ELECTRONS AT WORK (continued) 


under transient working). 

A further filter improvement can 
be made, if and when desired, under 
transient operation, by embodying 
the following filte: 
terminal resistances, which may be 
included in the terminal 
when indicated. 

It is believed that this discovery 
can be taught by use of simpler 
filter circuits than that illustrated 
in Fig. 2 because the mathematical 
theory of 


discovery in 


reactors 


such a circuit involves 
algebra and the dis- 
closure desired to be made, can be 


complex 


tuught easily by a simple procedure. 

Referring to Fig. 4A, there is 
shown a conventional single-stage 
high-pass filter. Conventional filter 
theory assumes the flow energy in 


Aa— 


= 


an 1 
(A), e . 
0 BE NONOSCILLATORY 
, MUST © 2>/L/4 


Re aft 


Qa 


' 
Kw 


? 
LOGOS [ BOO. 


WA 


AAMAAAA 
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FIG. 4—-Development ot filter described 
in text 


such a filter is always in one direc- 
tion at a time, that is, it flows from 
left to right or from right to left. 
On this basis it is shown that if no 
reflections are to occur at the filter 
ends (which is merely another way 
of saying that the filter will 
sustain oscillations of its own 
cord or that it is a nonoscillatory 
system), the terminal 
must each equal the characteristic 
impedance of the system or R 
(L/C)*. 

While most treatments of the 
subject do not point out that the 
result is arrived at on a basis of 
the steady-state analysis of the net- 
work, that is the case. It is known 
that this result has certain fre- 
quency limitations attached to it, 
but it is the basis of a good working 
rule for steady-state filter opera- 
tion. 

Referring again to Fig. 4A, if a 
rectangular pulse-modulated wave 


not 


ac- 


resistances 
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TELECHROME 
SHOWS THE WAY 


DRIFT PROBLEMS 
IN COLORPLEXING EQUIPMENT 


Mode! 609 ER Colorplexer 
with Built-in Balance Control 


DELIVERY 30 DAYS 


Chromascope 
Vector 
Display 
Signal 

Certification 


Chromolyzer 
Portable 
Color Bar 
Generator 


Literature on these and more than 100 addi 
tional instruments for color TV by TELE 
CHROME are available on request 
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ALL COLORPLEXERS DRIFT 

One of the most difficult problems with which the color TV broadcaster is faced is that 
of drift in the modulator sections of the colorplexer, ALL COLORPLEXERS DRIFT, some 
more than others, bul— 


On the average, colorplexers require at least two hours of warm-up time and must be 
re-balanced a few times during a normal day's operation. Unbalance causes color receivers 
to ‘‘see’’ the wrong colors. TELECHROME’S new Model 617-BR Automatic Balance Control 
completely eliminates drift problems and works with ALL TYPES OF COLORPLEXERS 
REGARDLESS OF MANUFACTURE. 


ELIMINATES DRIFT PROBLEMS 
An ingenious circuit locks the entire color encoding equipment in balance within 20 
seconds after being turned on. Thereafter balance is held, even after weeks of operation. 


The Automatic Balance Control holds balance even under conditions where ordinary 
colorplexers would go completely out of control—tubes may be replaced, room temperature 
conditions may be varied, line voltages may be changed, manual controls may be turned, 
tube types may be substituted—NONE of these conditions affects the colorplexer kept 
under control by the TELECHROME Model 617-BR Automatic Balance Control! WARM-UP 
TIME 1S UNNECESSARY; this alone saves mony engineering hours per week. And need for 
stand-by personnel to reset balance is eliminated 


A memory system is incorporated so that interruptions in signals or switching tran- 
sients will not interfere with the operation of the correction circuits. 


NEW AUTOMATIC BALANCE CONTROL COLORPLEXER 

The Model 609-ER Colorplexer is the ONLY unit engineered to incorporate Automatic 
Balance Control in order to eliminate chroma unbalance components in a color signal 
and to keep the colorplexer in balance at all times. This new Colorplexer design com- 
pletely eliminates the necessity for manual adjustment of balance controls 


Full facilities 
Transmits, 
receives, 
monitors, 


Phase Slope 
(Envelope Delay) 
Curve Tracer 
composite 
color pictures 


The Nation's Leading Supplier of Color TV Squipment 
88 Merrick Road Amityville, N. Y. 
AMityville 4-4446 


Want more information? Use post card on last page 
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SY PPP BD INSTRUMENTS 


pAAAARAAS 


MULTI-(to 60) CHANNEL 
RECORDING 
OSCILLOGRAPHS 


Model 700 


AMPLIFIER SYSTEMS 


Model 119 


\ 
BRIDGE BALANCE UNITS : 


Model 82-6 


... designed for fixed or mobile 
relay rack mounting 


Write for complete details on 
the instruments shown above, 
as well as portable recording 
oscillographs and galva- 


nometers. 


A DIVISION OF 
MINNEAPOLIS-HONEY WELL 
130 & Sth Ave., Denver 3, Colorado 


Want more information? Use post card on last page. 


ELECTRONS AT WORK (continued) 


such as that in Fig. 5A is injected 
into one terminal resistance the LC 
of the circuit has to fill up before 
the steady-state transmission volt- 
age value shows up at the other 
terminal resistance of the filter. 
This is illustrated by the form of 
the tracing of the envelope in (B) 
during the crescent interval. While 


FIG. 5—Input waveforms (A) and out- 

put (B) 
the curves in Fig. 5 are taken from 
the operation of the band-pass filter 
of Fig. 2, they can also be used as 
illustrating certain operations in 
filters having only high-pass or low- 
pass characteristics. 

If the filter in Fig. 4A has its in- 
put energy interrupted when the 
LC of the circuit is full of stored 
energy, the flow of energy ceases to 
move in one direction. Because of 
the removal of opposing voltage at 
the input end, the stored energy 
moves toward that end as well as 
toward the output end. This means 
that when the input voltage is re- 
moved from the circuit, after 
steady-state operation is attained, 
circuit (A) operates exactly as cir- 
cuit (B) of the same figure, which 
is its exact equivalent. 

Circuit (B) is the familiar closed 
circuit system containing capaci- 
tance, inductance and resistance in 
series, represented by the differen- 
tial equation 


. fu +L di + Ri 0 
c di 


It is well known that for a circuit 
represented by this equation to be 
nonoscillatory, R must have a value 
not less than that represented by 
the following relation: 


R? 


. U5 4 


R 2VL/C 
This double value of R, when the 
energy is flowing in two directions, 
provides the same resistance fac- 
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‘ina 
pillbox 


For high output torque in a miniature 
package EAD’s tiny servo-gear motor has 
been designed for applications where size 
CTA Al Aihara harm Oe UIIU ag 
The various RPM and torque combinations 
TAME Tina Cle meal ael 4m lee [O mol) ade 18S 
TOUT C re MMe heUiaom 9) 0] tm er Lm e lst 1a lay eas 
For instant response and maximum tc 
a tiny package this gear motor is well adapte 


for missiles, auto pilots; instrumentat 


r 


and control devices 
Modifications are available inh 
synchrono 


va G sd aos) 
JS and-induction designs 

aOR or PAeM inl] cy mn eM OTT 
to meet unusual applications...Tel!l us 
requirement 


Mri + PYit ania , 
TahCcm CLAM Ore 


MODEL NO. 
GS302IN-1 


Oa 


CHARACTERISTICS 


Input Voltage 115 
Phase 2 
Frequency 400 cycles 
No Load Speed 180 rpm 
Full Load Speed 135 rpm 
Rotor Inertia 1.25 gm. cm? 


Stall Torque 7 oz. in. 
Rated Torque 3 072. in. 
Size 1 1/g” dia. 

2 17/64” long 
Gear Reduction 28.4 
Weight 41/202. 


Duty Continuous 


Want more information? Use post card on last page. 
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ELECTRONS AT WORK (continued) 


ing the double flow of the stored 

energy that the single R provides 

for the unidirectional flow of en- 

ergy, because of the resistance 

recor E being in parallel relation during 
isd double flow. 

; 4 The same reasoning can be ap- 

to Operate. Uses plied to a low-pass filter, as indi- 

: fh magazing ; cated in Fig. 4C, as well as to band- 
pping film. Delivers fini pass filters. 


Id print in [ ‘ P . 
Ricros 3 in | PEE This means that if a filter func- 


t. Provides full size image’ tions under steady-state working in 

on 3” scope, half-size imag nonoscillatory operation with ter- 
5” scope. No reversal of i | minal resistances each equal to R; 
2 rte. for such a filter to function under 
é‘ ‘i transitory-state working in non- 
oscillatory operation, the terminal 
resistances must at least equal 2R. 
oa 2 | Referring again to Fig. 2 this 
tully@Utomat OseHrosce im means that, if and when desired, 
engineering time ‘ond costs » the nonoscillatory response of such 
e “A al a circuit can be materially im- 

Camera Mount with swing-a-w asi com . proved by considerably increasing 

dy swung aside when not ing _— , the resistance of the terminal half- 

cere ve a : “a sections, over and above that re- 

; a sistance that is equal to the char- 

acteristic impedance of the network. 





Photoelectric Switcher 


J. A. Rajchman has been awarded 
patent 2,667,599 for an “Electronic 
Switching Device”. The patent is 
assigned to RCA. 


7: FIRST ACCELERATING ELECTRODE 
FOCUSING BAR “00 +200 +400 +500 +600 +900 


offen i LP recision engineered odvernieal found o a PERFORATED. cA, 
T Micro orcbifegeges de I 
the cor On automatic model. Though basically designed fo ws re et ae: (mn 
release and advance of film, this camera can be / TB f 
| OUTPUT 
ELECTRODE 


factory modified for automatic opera’ 
sewreancement ORE ITE 3.5 HB = ourpurs 


ae 
ore OF a | PHOTOCATHODE — WPapptpemeeeeetneresee7 +190 


» a . . 
Frame Oscilio ee SELECTING BAR 2 WICA 
i : an SELECTING BARS “om 
. PERFORATED LIGHT MASK Pe 
he Aremac 1073 Recordoscope is S—MULTIPLIER GRIDS 


a compact self-contained unit , AH 
. . . 7 FOCUSING BAR--+ ELECTRON 
mounting an f/2 six : erry ome, 
on Ann Nh ee Beat SECTIONS 
wered Vine He He é 
systen SEMITRANGPARENT [EK pete A utp 
f oved. PHOTOCATHODE I! III | 4 , a ELECTRODE 
Synchronous film speeds range 4 — inn LAST OYMODE 
from 256”/sec. to 1/8” /sec. in @ Saas 


; ELECTRODE \Rorrerrty ray rere sect 
12 steps of 2:1 ratio. The camera can “On 
be stopped , ati “ACCELERATING ELECTRODES 


_UasT 
DYNODE 


tree eteeereteterte 


's Can Hy. FIG. 6-—Structure of the switching tube 
iTuffinated data cards and strobe contacts. shows side (A) and top (B) 
Write for Complete Technical Data on AREMAC Cameras Today. — 

7 remac ASSOCIATES . ae The Meurtave of the switching 
“ sipilts tube is shown in Fig. 6. Figure 7 
MANUFACTURERS OF MECHANICAL ICAL INSTRUMENTS is a schematic of the device, which 
WEST WASHINGTON. STREET .».PASADENIA 3. CALIFORNIA sal is a photoelectric type of electron 

multiplier. 
Light entering the tube through 
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New Mico XXP Laminate Gives You 
Much Higher Insulation Resistance 


Look at these other outstanding values! 


Here at last is a uniform, high-quality 


Precond. E-1/105 
Cond DI-24/23 
16!" thick 

14” thick 


WATER ABSORPTION, (%) 
material with the higher insulation resist 


ance you need for many applications in 
radar, television, radio, computers, electronic 
equipment of all kinds. It's MICO’s Radar 
Grade LAMICOID #6229. 


Compare for yourself! Test it together 


SPECIFIC GRAVITY 
ie’ thick 
1, thick 
FLEXURAL STRENGTH, (psi) 


Tested flatwise, Cond. A 
loathe, | ¢¥t lengthwise 21,000 
a thick |cut crosswise 16,900 


with other laminates under your own test 


methods for insulation resistance. 
DISSIPATION FACTOR 
AT 1 MEGACYCLE 


Cond. A 
| Cond. D-24/23 


Write today for samples—or ask to have 
a MICO Sales Engineer call. 0314 


yore 
a” thick ‘0316 | 


DIELECTRIC CONSTANT 
AT 1 MEGACYCLE 


Cond. A 4.42 


a thick » Cond. D-24/23 4.63 


DIELECTRIC BREAKDOWN, (Kv.) 
Parallel to lamination, $/$ 
Cond. D-48/50 


We’ thick 
| 9’ thick 


68.8 
68.0 


PUNCHING QUALITY 


’ | Heated 1 min. 
‘ie thick {Heated 2 min. 
| Heated 3 min. 


MICA Gusulalor COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 


In Canada 


LAMICOID ® (Laminated Plastic) *MICANITE © (Built-up Mica) * EMPIRE 
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» (Coated Fabrics and Papers) « FABRICATED MICA 


Micanite Canada. Ltd., Granby, Ouebec 
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SPECIALS 


may 


match 
the 
prices 


STANDARDS 


If ordered in fair quantities, recessed 
hex head screws cost no more than 
standard machine screws, and actually 
much less than trimmed hex head 
ScCTeWS, 

The saving results from elimination 
of one production operation, without 
loss of mechanical values. The differ- 
ence is in appearance. And even that 
may be in favor of the recessed head. 

To order only, made to standard 
dimensions in sizes to suit your needs 
or to your specifications, 

Get our prices and deliveries on 
your requirements. In fact write us 
about special upset, and rolled thread 
products of any kind, The cost may be 


lower than you think. 


MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


WRITE FOR 50 NORWOOD ST., TORRINGTON, CONN. 


OUR CATALOG 
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ELECTRONS AT WORK (continued) 


a perforated light mask impinges 
upon a photocathode. The perfora- 
tions on the mask are prearranged 
according to some switching code. 
There is a plurality of columns and 
rows of electron multiplier channels 
each associated with one end of the 


POWER | 4300¥ 
ay 
40 +20 400 +300 +500 +700 +900 +00¥ 


vam aed 


FIG. 7—-Circuit of electron multiplier 


mask, so that where there is a 
perforation in the mask, that area 
of the photocathode emits electrons 
into its associated electron-multi- 
plier channel. 

Selecting conductors are provided 
for each row of electron channels to 
select and maintain one row open to 
the passage of electrons. A separate 
target is provided for each column 
of electron channels. The position 
of perforations on the mask deter- 
mine which of the electron channels 
in a row opened by the selector elec- 
trodes will have photoemitted elec- 
trons in it. There will be an output 
voltage at the target electrode con- 
nected with the selected column and 
row. The switching pattern may 
be changed by changing the pattern 
of the perforations. 

A variation of the device not 
shown in the figures incorporates a 
horizontally and vertically selective 
grid structure instead of the light 
mask to actuate the electron chan- 
nels and select those to be open or 
closed. 

The device is used not only as a 
switching device but may be used as 
an encoder or decoder for comput- 
ing machines. A given signal pat- 
tern may be applied to the selecting 
bars and be encoded in accordance 
with the mask pattern. Similarly 
a given signal code may be applied 
to the selecting bars to be decoded 
in accordance with the mask perfor- 
ations. The switching tube may be 
used in this way to read perforated 
tapes or punched cards, 

The number of the channels that 
may be included in one switching 
tube is not limited by anything but 
physical size requirements. 
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HERE THEY COME... 


New HI-VOLTAGE 
SELENIUM RECTIFIERS 
for the price of 

VIP yi, vacuum tube circuits! 


vil) The long wait is over. Now you can design with reliable, trouble- 
\ free high-voltage selenium rectifiers at a price competitive with or- 
dinary, power-hungry vacuum tube circuits. 

The secret lies in a new production method worked out by 
Union Switch & Signal engineers, the original developers of copper- 
oxide rectifiers back in 1926. Cells can now be produced with greater 
precision and at a lower cost than ever before. 

These are tubular rectifiers designed to fit standard fuse clips. 
Maximum RMS input voltage ratings vary from 13 to 3380 volts 
(with capacitive input filter.) Maximum DC current rating is 2.5 
ma., though other current ratings can be supplied on special order. 
Stacks may be combined in series, as full-wave bridge circuits, or as 
voltage doublers. 


B 
z 
Qo 
2 
5 
B 


SSUNION S&S 


These new rectifiers will reduce the cost, the weight and the 
power consumption of any high-voltage, low-current circuit. In 
addition, they give you the priceless advantage of rugged, trouble- 
free operation. 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18 PENNSYLVANIA 


NEW YORK BOSTON BALTIMORE CHICAGO ST. LOUIS LOS ANGELES 
Vanhoe 3-2424 JAckson 9-3122 VAlley 5-343) HArrison 7-0800 8 JEfierson 5-7300 Clinton 6-2255 
(Hempstead) (Wethersfield, Conn ) 


Copyright 1954 Westinghouse Air Brake Company 
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Production Techniques 


Edited by JOHN MARKUS 


Sponge Rubber Pad Aids Pickup of 
Washers. . 


Taping Gun Speeds Wrapping of 
Harnesses 


Motor-Driven Roller Straightens Axial 
Leads of Resistors 


Production of Transformers. 
Resistor Strip Fixture. err, 


Running-Count Tabulation of Picture- 
Tube Flaws wre, | 


Brazing Unit for Wire-Electrotinning 
Machine Pe ee 


Checking Perpendicularity of C-R 
Traces 


Winding Frame Grids for Ruggedized 


Cataphoretic Coating for Heater Bends .256 
Furnace Sample Holder 257 


Spot Welder Makes Tap on Single 
Turn of Wire 258 


Buffing Picture Tubes.................259 


Ceramic Twin-Triode Pumping 
Technique Piet we eyes oie Sn 


Induction Bonding Cuts Cost of Strip- 
ping Stranded Wire ... 


Sponge Rubber Pad Aids Pickup of Washers 


Placing washers on bolts two at a time 
with aid of sponge rubber pad 


Method of mounting pad in metal frame 


228 


ASSEMBLY of telephone relays at 
the Liverpool, England plant of the 
Automatic Telephone & Electric 
Company Limited has been facili- 
tated by a simple device for pairing 
bolts and washers. 
About a hundred 
spread out in front of the assembler 
on a pad of }-inch-thick sponge rub- 
ber. She can then pick up the 
washers quickly and neatly by pres- 
sing the threaded end of each bolt 
through a washer into the rubber. 
This quickly gives a stock of bolts 
and washers to be used in the next 


washers are 


assembly operation. The operation 
is more speedy and certain than the 
former method, in which a washer 
was picked up from a tray with one 
hand and a bolt with the other. 
Only one hand is required in the 
new method, or alternatively, twice 
the work can be done by using two 
hands simultaneously as shown in 
the illustrations. 


Taping Gun Speeds 
Wrapping of Harnesses 


NLECTRICAL harness wrapping can 
be speeded up from two to ten times 
by using plastic tape dispensed by 
a new taping gun marketed by Min- 
nesota Mining and Manufacturing 
Co., St. Paul, Minn. for use with 
t-inch Scotch No. 33 plastic electri- 
cal tape. The lightweight gun makes 
it possible to bundle the wires and 
cut the tape in a single easy motion 
taking approximately one second. 


OTHER DEPARTMENTS 


featured in this issue 


Page 


USL 


Electrons At Work......182 


New Products 
Plants and People 
New Books 


Backtalk .. 


As first step in using gun, end of tape 
protruding from curved tip is pressed 
over wiring 


In use, the tape protruding from 
the end of the gun is stuck to the 
wires by the thumb, threaded 
around the bundle by the curved tip, 
and then cut with a touch of a 
thumb button. The end of the tape 
is pressed down to complete the 


Second, tip of gun is pushed under 
cable to draw tape underneath 
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Near-sighted or not, our snake charmer 

friend should know he can get more out of a 
wire if it has a well soldered connection. 

How do we know that? Well, making the right 
kind of flux core solder for every application 
has been Kester’s sole business for more than 50 
years. There’s no mystery about Kester Solder, 
no secret ingredients either. With Kester, 
quality is the paramount feature... 


the same today as it’s always been. 


TRIPLE-PLAY ! Kester ‘44° Resin... “*Resin-Five”’ . . . 
Plastic Rosin-Core Solder... your best bets... 
with exact core size or flux-content and alloy 


“tailored” to your requirements. ' 
; 


sei 


SOLDER COMPANY 
4204 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY + BRANTFORD, CANADA 


WRITE TODAY for Kester’s NEW 78-Page 


Informative Textbook, ‘SOLDER its fundamentals and usage”’ 


ELECTRONICS — December, 1954 Want more information? Use post card on last page 





Third, operator presses button on grip 
to actuate spring steel cutting blade 
that cuts tape, then pulls gun out 
wrap for holding the wires to- 
yvether securely. 

The slender 104-inch curved tip 
serves as a convenient needle to 
thread the tape around wires on a 
cable layout board or in spots which 
would be difficult to reach. 


With the exception of the grip 


Motor-Driven Roller Straightens Axial Leads 


Method of dropping resistors into lead-straightening fixture. 


A SIMPLE rubber-faced roller rotat- 
ing in close proximity to a curved 
slide provides a quick and inex- 
pensive means of straightening the 
axial leads of deposited carbon re- 
sistors after their manufacture in 
the Kansas City, Mo. plant of Elec- 
tra Mfg. Co., 

The operator 
sistors one after another between 
the slide and the roller, with the 
body of the resistor positioned be- 
tween two vertical metal plates so 
that it lines up with a recess in the 


Division. 
merely drops 


Resistor 


230 


cutting 
molded 


and button, which are 
from high-impact 
plastic, the taping gun is of steel. 


Advantages of 


styrene 


plastic tape for 
electrical harness wrapping, as com- 
pared methods 


to previous using 


Final operation involves pressing down 
loose end of tape 


Resistors pass under roller 


roller and does not get crushed. 
The leads are straightened as they 
are rotated against the wood slide 
by the rubber face of the rotating 
rolier. 


Cathode Tabbing Machine 


THE OPERATION of welding a flat 
nickel ribbon to a tubular cathode 
sleeve for type 12AT7 tubes is per- 
formed automatically at high speed 
on a special welding machine in 
Tung-Sol’s Bloomfield, N. J. plant. 


Taping gun is loaded by removing re- 
volving plate with coin or screwdriver 
and inserting 36-yard roll of tape, then 
threading tape down tip and under 
roller. Below is removable cover for 
bottom side of tip 


twine, include drastically reduced 
time and cost, elimination of any 
danger of cutting the insulation and 
freedom from attack by fungus 
especially important where warm, 
moist conditions prevail. 


of Resistors 


and drop into box at rear 


The welded ribbon serves as a lead 
or tab for connecting the cathode 
to the wire lead coming through 
the tube stem. 

The operator pushes the sleeves 
up to a stop near the rotary loading 
wheel. When they get close enough, 
magnet under the 
loading table pulls the sleeves into 
the wheel one at a time. 
loaded jaws in the wheel are opened 
by a cam at the loading position, 
and the sleeve is then transported 
to the welding position. 


a permanent 


Spring- 


Here an 
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Operator of a Universal winding machine using Natvar Silicone-Coated 


Fiberglas for interwinding and layer insulation of a Freed multiple 


wound class H transformer, 


In spite of its weight, only 23 
Ibs., this class H unit delivers 2 
kva. A unit of the same size with 
class A insulation would have 
an output of only 0.5 kva. Inter- 
winding, interlayer and outside 
wrapper are of Natvar Silicone- 
REED TRANSFORMER COMPANY, pioneer in Coated Fiberglas for maximum 

the field of radio and electronics, designs and reliability 

manufactures test instruments, translormers, 

reactors and filters of high reliability, including an extensive line 

of components built to meet MIL-T-27. 


One of the significant developments in military apparatus is the 
saving of space and weight through use of new materials which 
permit operation at higher temperatures with no sacrifice of 
reliability. For these applications, Class H insulation must 
be used. 


Freed uses Natvar Silicone-Coated Fiberglas to insulate Class H 
transformers because of its consistently good electrical and 
physical properties. All Natvar flexible insulations are depend- 
ably uniform, no matter when or where purchased. They are 
available either from your wholesaler’s stock or direct from 
our own. 


mn NAT VAR conronarion 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


201 RANDOLPH AVENUE @© WOODBRIDGE, NEW JERSEY 
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Notvar Products 
Varnished combric—cioth and tape 
Varnished canvas and duck 
Varnished silk and special rayon 


Varnished—Silicone coated 
Fibergias 


Varnished popers—rope and kraft 
Slot cell combinations, Aboglas® 


Varnished-locquered tubing and 
sleeving 


Extruded vinyl tubing and tape 
Styroflex® flexible polystyrene tape 
Extruded identification markers 


Ask for Catalog No. 22 





PRODUCTION TECHNIQUES (continued) 


IF YOU WORK WITH PULSES... 


TyPE 1002-8 


= erator, 
High frequency pulse ge" 


is 


g-secth 


ae triggered pulse 


generator 


TYPE 1 


~,..fead how Burroughs Pulse Units can 


Save you weeks of engineering time 


This new, free brochure shows by actual 
examples how you can assemble even complex 
pulse systems simply by connecting together 
matched Burroughs Pulse Units that perform 
basic functions, 


You save weeks of breadboard engineering 
and can begin immediately on your primary 
engineering project. All your time can be spent 
designing commercial products—none lost 
designing test equipment. Because Burroughs 
Pulse Units are so easy to use, you can do 
many jobs you might otherwise never get time 


to do at all 


Prove to your management just how much 
engineering cost Burroughs Units can save for 
you. Without charge, we'll engineer a system 
to meet one of your current problems and 
let you compare the cost. Write for your free 
copy of the new brochure. Burroughs Corp., 
Electronic Instruments Div., Dept. 3M, 
1209 Vine St., Phila. 7, Pa. 





EASY AS THIS TO ASSEMBLE A PULSE 
SYSTEM WITH BURROUGHS PULSE UNITS 


] 


9 
é 


3 


Prepare a time chart of the desired 
pulse sequence 


er 
Sb er 

or 
LO 


Draw a block diagram and deter 
mine which units you need 


fx 


Connect the units together with 
Standard coaxial cables 


FIRST {N PULSE HANDLING EQUIPMENT 
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Automatic cathode tabbing machine. 
Operator has just pushed a sleeve up 
against a stop, from where it is pulled 
into the loading wheel by a magnet 


Loading wheel of machine. Welding 
position is under wheel and hence not 
visible 


anvil moves under the sleeve, the 
wire ribbon is fed over the top of 
the sleeve from its supply spool, 
and a welding electrode moves down 
over the ribbon to make the weld. 
The tabbed cathodes then drop 
down a chute to a box on a stand 
under the loading table. A Geneva 
“am mechanism provides the re- 
quired dwell time at the welding 
and loading positions. 


Sluggish Solder 


ONE problem in normal dip-pot sol- 
dering is metallic contamination of 
the solder due to solvent action of 
the molten solder on the metal being 
dipped. Solvent action is, of course, 
a normal and necessary reaction 
without which soldering could not 
take place. In the case of steel 
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PERFECTING 


HARDWICK, HINDLE 
RHEOSTATS 


@ During the past two years we have 
re-designed and rebuilt into our rheostats 
tremendous improvements. 


' 150 Watt 
And we offer now only one quality—the best we can 


build. And that “best” is designed to comply with 
current standards of: 


(a) Military Specifications JAN-R-22. (c) R.T.M.A. 
(bh) Underwriters’ Laboratories (d) N.E.M.A, 


Furthermore that “best” is offered to all industrial users as well f 75 Watt 


Mechanically the improved features include: 


e@ Unequalled perfection in our “buss-bar” type brush 
control, which automatically adjusts tension to complete, 
continuous contact with the entire winding surface, 


@ Positive, smoothly-controlled spring action which eliminates e Greater flexibility 
all strains tending to bind shaft in the bushing. —no risk of backlash. 


All models are of course completely bonded with our new high-temperature-enamel;—thermo-shock-proof; 
more resistant to heat; increased safety factor; higher terminal strength. 


Send today for our bulletin, containing additional information. 


HARDWICK, HINDLE, INC. Rheostats and Resistors 


Subsidiary of THE NATIONAL LOCK WASHER COMPANY 


ESTABLISHED 1886 NEWARK 5, N. J., U.S. A. 


The mark of qua! ty for more than a quarter of a cer tury 
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you can banish fear of 
component failure 


The Componsats you purchase lose their 
identity once they are incorporated in a 
manufactured unit. To the ultimate consumer, 
they become your product. The failure of 
the smallest component can, and often does, 
determine the acceptance for and the 
mgemse of your unit! That's why AEMCO 
Relays are built to exceed ‘specs’... 
military or industrial, 

AEMCO Relays are available in a wide 
variety of spring and coil combinations, 
operating potentials and contact ratings . . . 

open, can type, plug-in base, hermetically 
sealed units .. . midgets, dual purpose, 
delayed make or break, circuit control, 
current and potential relays. 
Chances are that we are supplying relays 
to one of your competitors . . . one of the 
hundreds of AEMCO stock models or one 
built to meet special needs and mounting 
requirements. We would like to help under- 
write the success of your equipment 
by furnishing dependable AEMCO Relays 
to exceed your most exacting requirements! 


The Services of our Engineering Department 
are Available on Request. WRITE TODAY! 


utomatic Llecleie mec. co. 


62 STATE STREET - MANKATO, MINN. 


Want more information? Use post card on last page. 


PRODUCTION TECHNIQUES (continued) 


parts or assemblies, solder contami- 
nation due to solvent action is gen- 
erally inconsequential because steel 
is relatively insoluble in solder. 
With such metals as brass and cop- 
per, however, there is rapid con- 
tamination of the solder bath due 
to the ready solubility of zine and 
copper in liquid solder. 

When molten solder finally be- 
comes sluggish and unworkable due 
to metallic contamination, it should 
be replaced with fresh, pure solder, 
according to Kester Solder Co. It is 
fruitless and economically wasteful 
to add pure tin or pure solder to the 
bath in an attempt to compensate 
for metallic contamination. 


Wafer Coil Technique 
Mechanizes Production 
of Transformers 

By ALBERT ZACK 


Project Engineer, Transformer Development 
Sylvania Electric Products Inc. 
Ipswich, Mass 
DEVELOPMENT of automatic as- 
sembly methods for transformers 
was initiated as a development 
project by Wright Air Develop- 
ment Center to prevent a bottle- 
neck in times of emergency, 
as well as to improve. uni- 
formity and reduce costs of these 
components. During the investiga- 
tion, the idea was conceived that 
wound laminated foil or rolled sheet 
material when sliced or cut into 
cross-sectional wafers would pro- 
duce individual coils with close 
spacing and self-termination. The 
wafer slices have been constructed 
with spacings of 0.0002 inch and 


TUBING OR 
WIRE TABS 


OOOO 


= 


TERMINAL PREFABRICATED ON 
ADHESIVE TAPE 


TERMINAL : 
CARD ' 
SOLDER OR WELD 


FIG. 1—Method of using adhesive tape 
for assembling individual wafer coils 
(top) to achieve insulation and inter- 
connection of layers. Tape is cut at 
dotted lines and assembled, after which 
jumper leads are soldered to terminals 
of adjacent wafers and last wafer is 
soldered to terminal card having lead 
for external connection 
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It's always a QOod spring 
when vou use BRIDGEPORT pnospnor sronze’ 


In any season, electrical parts made from Bridgeport Phosphor Bronze 


(Alloys 35 and 36) retain their resiliency and high flexural strength, year 
after year. They also resist corrosion and wear due to the inherent 
characteristics of these Bridgeport Alloys, and their excelient electrical 
properties help improve the operating efficiency of the parts. 

To use the advantages of Bridgeport Phosphor Bronze for your parts, 
and for prompt service on your metal needs, call your nearest 


Bridgeport Sales Office. 


e One of the many 
Bridgeport Metals with 
High 1.Q. (Inner Quality) 
for economical fabrication 
and improved products. 
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5 idea starters for produc 
improvement in Metallized Glass 


In each of the components shown here, 
the unique properties of metallized glass 
have helped solve a design problem and 
make a better product. 

A basic idea starter is the Metallized 
Glass Enclosure Tube. You see six of 
the many available sizes at the right. 

You can use these tubes to hermeti- 
cally enclose many kinds of components. 
Such enclosure gives the components 
performance characteristics they other- 
wise do not have. 

Corning’s metallizing process makes 
possible a true hermetically sealed en- 
closure. Components encased in metal- 
lized glass enclosures are impervious to 
moisture, moulds, and atmospheric 
changes. Assemblies complete with end 
caps are capable of withstanding severe 
temperature changes. Glass has excellent 
eleccrical characteristics, and its trans- 
parency permits visual inspection. Bond 
strength for metallizing used on enclo- 
sure tubes has been measured at 1500 to 
2000 pounds per square inch. 

These characteristics can perhaps 
broaden your use of some product, ex- 


CORNING METALLIZED GLASS INDUCTANCES are 
made with a precision that guarantees duplica 
tion within close limits. When used in either 
FM or TY circuits, you can be sure that they 
will contribute negligible drift even under un- 
usual temperature changes 


MIDGET TRIMMER CAPACITORS are available in 
standard types from 0.5 to 12.0 mmfds., or they 
can be designed to your requirements. Tempera- 
ture coefficient for brass core units is approx, 
200 ppm/deg. C.; for invar core units, approx. 
50 ppm/deg. C. 


pand its performance limits, or reduce 
servicing and minimize breakdown pos- 
sibilities. 

Illustrated below are other applica- 
tions of Corning’s metallizing process. If 
none of them exactly meets your needs 
or, if metallized glass characteristics 
Suggest solutions to other problems, 
write us your requirements. Chances 
are, we'll be able to help you. There is 
no obligation. 


METALLIZED GLASS INSTRUMENT WINDOWS are 
made of both tempered and untempered glass 
with metallized bands on the edges, They can be 
easily soldered into a bezel to form a hermetic 
seal. Available in sizes and shapes to meet 
your needs. 


METALLIZED BUSHINGS AND STANDOFF INSILA- 
TORS for high voltage applications. Bush/ngs can 
provide hermetically sealed insulators for high 
voltage transformer and capacitor terminals. 
Standoff insulators are made of tempered low 
loss glass. Both can be furnished in special sizes. 


re CORNING GLASS WORKS, CORNING, N. Y. 


New Products Division 
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conductor areas measuring 0.0009 

0.00017 inch (equivalent to No. 
48 wire). Thus a great density of 
turns can be packed into a small 
area and a wide range of wire sizes 
can be obtained by simply varying 
the wafer thickness during slicing. 

Audio transformers using alum- 
inum-foil wafer coils have been 
constructed which are physically the 
same size as conventional units. 
Further reduction in size can 
probably be made by using copper 
foil which at present is not com- 
mercially available in 0.0002 inch 
thickness. Electrically, the  fre- 
quency response and other charac- 
teristics of conventional and wafer- 


Miniature output transformers as made 
with wafer coil technique (left) and con- 
ventional coils 


type coils are essentially the same. 

Wafer coil construction begins 
with winding wide metal foil into 
a roll. The foil is previously coated 
with an adhesive-type insulator or 
a spacer is used to separate the 
turns. Terminal tabs in the form of 
tubes or tinned copper foil are at- 
tached by soldering or folding at 
the beginning and finish of the 
winding, or the foil itself is folded 
into a terminal tab. 

The wound roll is next sliced into 
wafers, the thickness depending 
upon the cross-section desired for 
the conductor. For instance, if a 
conductor equivalent to No. 44 wire 
is needed and 0.00017-inch foil is 
used, the wafer thickness needed 
is approximately 0.017 inch. Slicing 
is done on a lathe-type cutter, using 
either a straight blade or a rotating 
circular blade. If necessary, the 
wafers are given a quick etch to 
remove any burrs or sharp edges, 
then insulated by spraying and 
mounted on a tape for assembly. 

One method of assembling the 
wafers is shown in Fig. 1. Each 
start tab is connected to a _ pre- 
formed terminal on a carrying tape. 
This brings the inside connection 
to the outside terminal tab of the 


Coming means reseacch wa Cleats 


Want more information? Use post card on last page 
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‘TEXAS 


PRODUCT = INSTRUMENTS 


SUBMINIATURE 
TRANSFORMERS 


All transformers shown ACTUAL SIZE 


CAST TYPE OPEN TYPE 


i 


Ti announces 32 new 
subminiature transformers... 


... for transistor and other miniaturization applications. Texas 

Instruments — also a leading transistor manufacturer — has 100 SERIES 100 SERIES 
applied its precise instrument standards in producing both 

transformers and transistors to bring you this first complete 

line of subminiature transformers. Behind every TI product 

are years of experience in meeting the exacting requirements of 

geophysical and military electronic equipment and components. 

This experience gives you added assurance of the reliable per- 

formance of these new transformers. 


Input, interstage, choke, and output types are available in four , 
size series ranging from less than ®g inch cubed (one milliwatt 200 SERIES 200 SERIES 
output) to slightly less than one inch cubed (over 100 milli- 

watts). Each series is manufactured in both open and cast con- 

struction, making a total of 16 basic types...32 models. 

Designed for use in the audio and ultrasonic frequencies, these 

subminiatures will operate over a temperature range of —25 , . ' 7 
C to 100° C, with the cast units being particularly resistant to > ' Sie 
moisture and other environmental contamination. For your 

special applications, our engineers will design models to your 

detailed specifications. 


4 . 7 : 300 SERIES 300 SERIES 
Write for literature! Let our sales and design engineers 


help you with your specific transformer, magnetic 
amplifier or pulse network problems. 


TEXAS INSTRUMENTS 


IN CORP O RAT E O 8 


6000 LEMMON AVENUE DALLAS 9, TEXAS ~~ 
' 400 400 


SERIES : ex SEXIES 


More quality products 


VT 
from Texas Instruments’ os ) 


be a ee ear il 
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BOWSER 
“L’ CHAMBER ~~ 


DUPLICATES FLIGHT CONDITIONS 


7 ATLEAR-ROMEC 


This Bowser Altitude Chamber provides on-the-ground answers 
to questions about in-flight performance. Here, fuel injection 
pumps and other aircraft accessories are subjected to extensive 


development and production testing under extreme conditions 
of altitude, temperature and humidity. 

By use of this versatile, reliable Bowser unit, Lear-Romec 
engineers are able to determine how equipment will operate 
at altitudes from sea level to 80,000 feet temperatures 
from ~—100° F to +180° FF... relative humidity from 20% 
to 95%. 

Whatever your environmental testing or production needs 
.. . low temperature, high altitude, humidity, sand and dust, 
explosion or fungus . . . be sure to check with Bowser, the 
pioneer. Or contact the Bowser sales engineer in your area. 


A free descriptive bulletin describing the complete line 
of Bowser high altitude chambers is available on request 


BUWSER TECHNICAL KEFRIGERATION 


DIVISION OF BOWSER INC. @ TERRYVILLE, CONNECTICUT 


Want more information? Use post card on last page. 
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ASSEMBLE TRANSFORMER 


AS MBLE WAFER‘ i 

o 4S 
ey it 

ove: WAFERS uh 


ON TAPE F 


DOO 
Me 


SLICE ROLL 
INTO WAFERS 


WIND WIDE 
METAL FOIL 
INTO ROLL 


FIS. 2--Cencept of complete mechan- 
ized setup for producing transformers 
usng wafcr coils 


next following wafer, thus putting 
the coils electri-ally in series. As 
many wafers are used as are neces- 
sary to provide the proper number 
of turns, The first and last wafer 
are connected to preformed term- 
inal cards which match the wafers 
and provide an outside connection 
to the coil. The assembled primary 
and secondary coils are then placed 
on a core and the unit is ready for 
final processing. 

Essentials for an automatic as- 
sembly system are shown in Fig. 2. 
Construction of the wafers is 
separated into winding, slicing and 
prefabrication. Automatic winding 
can be accomplished on a bed-type 
winder similar to those common in 
the metal foil industry. This ma- 
chine automatically coats and winds 
the foil and forms or fastens the 
terminal tabs at an estimated rate 
of twenty rolls per hour or the 
equivalent of 2,000 average units 
per hour. 

The wound rolls are ejected into 
a magazine which feeds them into 


Use of rotary blade for slicing wafers 
from foil roll in chuck 
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Designed for Application 


Grid Dip Meters 


Millen Grid Dip Meters are available to meet all various laboratory and 
servicing requirements 

The 90662 Industrial Grid Dip Meter completely calibrated for laboratory 
use with a range from 225 ke. to 300 me. incorporates features desired for 
both industrial and laborator ‘ applic ation, ine luding three wire grounding 
type power cord and suitable carrying case 

The 90661 Industrial Grid Dip Meter is similar to the 90662 except for a 
reduced range 0 1.7 to 300 me. It likewise incorporates the three wire 
grounding type cord and metal carrying case 

The 90651 Standard Grid Dip Meter is a somewhat leas expensive version 
of the grid dip meter. The calibration while adequate for general usage 
is not as complete as in the case of the industrial model. It is supplied 
without grounding lead and without carrying case. The range is 1.7 to 
300 me. Extra inductors available extends range to 220 ke 

The Millen Grid Dip Meter is a calibrated stable RF oscillator unit with 
a meter to read grid current The frequene y determining coil is plugued 
into the unit so thatit may be used as a probe 


These instruments are complete with a built-in transformer type A.4 

power supply and internal terminal board to provide connections for 
battery operation where it is desirable to use the unit on antenna measure- 
ments and other usages where A.C. power is not available. Compactness 


MILLEN 


A ke) ee 


\MES 


90661 


has been achieved without loss of performance or convenience of usage 
Phe incorporation of the power supply, oscillator and probe into a single 
unit provides a convenient device for checking all types of circuits. The 
indicating instrument is a standard 2 ine h General | lectric instrument 
with an easy to read scale. The calibrated dial is a large 205° drum dial 
which provides seven direct reading scales, plus an additional universal 
scale, all with the same length and readability Ik ach range has its indi 
vidual plug-in probe completely enclosed in a contour fitting polystyrene 
case for assurance of permanence of calibration as well as to prevent any 
possibility of mechanical damage or of unintentional contact with the 
components of the circuit being tested 


The Gride Dip Meters may be used as: 
lL. A grid Dip Oscillator 
2. An Oscillating Detector 
4. A Signal Generator 
4. An Indicating Absorption Wavemeter 
Phe most common usage of the Grid Dip Meter is as an oscillating 


frequency meter to determine the resonant frequencies of de-energized 
tuned circuits 


Size of Grid Dip Meter only (less probe): 7 in. x 3%a in. x 334 in. 


MALDEN, MASSACHUSETTS, 
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3 TIMES 
ACTUAL 


SIMPLIFY CIRCUIT TRIMMING with 


OQURNS 
sub-miniature 


TRACE Mapa 


SIZE 


One of many applications 
when space is at a premium 


RESOLUTION: AS LOW AS 0.25% 
© POWER RATING: 0.25 WATT AT 100° F. 
® WEIGHT: ONLY 0.1 OZ. 


Bourns TRIMPOT is a 25 turn, fully adjustable wire-wound 
potentiometer, designed and manufactured exclusively by BOURNS 
Laporatories, This rugged, precision instrument, developed expressly 
for trimming or balancing electrical circuits in miniaturized equipment, 
is accepted as a standard component by aircraft and missile manufac- 
turers and major industrial organizations. 

Accurate electrical adjustments are easily made by turning the 
exposed slotted shaft with a screw driver. Self-locking feature of the 
shaft eliminates awkward lock-nuts. Electrical settings are securely 
maintained during vibration of 20 G's up to 2,000 cps or sustained 
acceleration of 100 G's. BouRNS 1XTMPOTS may be mounted indivi- 
dually or in stacked assemblies with two standard screws through the 
body eyelets. Immediate delivery is available in standard resistance 
values from 10 ohms to 20,000 ohms, BouRNS TRIMPOTS can also be 
furnished with various modifications including dual outputs, special 
resistances and extended shafts. 


Bourns also manufactures precision potentiometers 
to measure Linear Motion; Gage, Absolute, and 
Differential Pressure and Acceleration 


Pourns LABORATORIES 


6135 MAGNOLIA AVENUE, RIVERSIDE, CALIFORNIA 
Technical Bulletin On Request, Dept. 12 


° 8. &. PATENTS PEROING 
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PRODUCTION TECHNIQUES (continued) 


a slicing machine. The slicing ma- 
chine automatically cuts each roll 
into wafers which are collected by 
a vacuum or pressure system. Con- 
trols on this machine will be used 
to vary the wafer thickness as 
needed, 

The wafers next move through 
an etch spray and wash and then a 
spray for insulation. In one method, 
the wafers are placed on a pre- 
fabricated tape and connected to 
terminals on the tape by spot weld- 
ing. The wafer tape is then fed 


Wafer coil assembly fits conventional 
laminated iron-core structure 


into an assembly point which 
places each wafer on an assembly 
arbor, starting and finishing with a 
rigid terminal card. From this 
point, the assembled coil is passed 
through a solder dip to connect the 
outside terminals and then is as- 
sembled to the core. 

For r-f applications, larger spac- 
ings and low-loss dielectrics must 
be utilized to obtain high Q. Tuning 
can be accomplished by physical 
movement of the wafers to change 
mutual inductance, variation of 
capacitance between wafers, mov- 
ing powdered-iron wafers or moving 
conventional powdered-iron slugs. 
Dip-coating the wafers in resins 
loaded with iron powder provides 
a complete coating of core material 
around the wafer. The wafers can 
be mounted on a _printed-circuit 
chassis in much the same manner 
as flat disk capacitors. 


Resistor Strip Fixture 


SMALL resistor subassemblies used 
in strip transmitters for Motorola 
30-watt mobile communication 
equipment are assembled four at a 
time with the aid of a special fix- 
ture. The operator loads the in- 
sulating panels into recesses in the 
plate of the fixture, brings down a 
clamping bar to lock the panels in 
position and proceeds with as- 
sembly. A knurled nut on the right- 
hand pivot shaft holds the rotating 
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Published by TECHNICAL SERVICE, Chemical Manufacturing Division, The M. W. KELLOGG Company 


as Vital Structural Part in Severe 
250 F Water-Immersion Service 


Perfect electrical insulation and 
maintenance of critical spacing of 
electrodes are provided by this 
spacer of KEL-F polymer plastic. 
Even under constant immersion in 
water at 250°F, insulation remains 
high, precision tolerances and di- 
mensions of the spacer-insulator are 
maintained. 

Excellent mechanical properties 
of this fluorocarbon plastic dielec- 
tric under extremes of temperature 
and stress permit the critical spacer 
to be used under heavy spring load- 
ing without deformation or failure. 
Accurately machined grooves in the 
plastic hold O rings to prevent 
liquid leakage. 

McNab Incorporated, New York 
City, machines the spacers from 
rod extruded from unplasticized 
KEL-F polymer by the Resistoflex 
Corporation, Belleville, N. J. Spa- 
cers are used in special conductivity 
cell-valve units manufactured by 
the MeNab company for use in 
marine and industrial installations 
producing potable water. 


Insulated Union of KEL-F Plastic 
Carries 400 psi Gas Safely Through 
10 Kv Potential in Atom Research 


\ hollow threaded stud of KEL-F 


one of the best “tough” di 
electrics, maintains a gas-tight connec 
tion and effectively insulates the line 
ina high potential field. The plastic 
union is also required to hold a high 
vacuum when used in’ the 
research dey we 


plastic, 


tite lear 


Used to carry a gas with an ex 
tremely high diffusion rate, the fluoro 


carbon plastie’s non-porosity effectively 
blo ks leakayve 

The novel coupling was devised by 
the Brookhaven National Laboratory, 
Upton, N.Y. and machined from rod 
extruded from KEL-F polymer Grade 
$00 by the Plax Corporation, Hartford, 
Connecticut 
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Insulator of KEL-F Plastic Doubles 
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ETHYLENE 
POLYMERS 


MOLDING 
powDERS 
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CARBON 
PLASTIC 


DISPERSION 
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TRIFLUORO 


ETHYLENE 
POLYMERS 


MOLDING 
POWDERS 


FLUORO 


CARBON 
PLASTIC 


DISPERSION 
COATINGS 


TRIFLUORO 
CHLUA 
ETHYLENE 
POLYMERS 


| 


CONTINUED FROM PRECEDING PAGE 


Dome of KEL-F Plastic Pressurizes 


Airborne Radar Antenna in Minus 85°F 
—Plus 160°F...Cuts Power Losses 


A test tube” and machined lock nut 
both made from KEL-F polymer 
help maintain this radar “horn”? under 
15D psi positive pressure and prevent 
power breakdown even at high alti 
tudes. Tough, but resihent, they are 
undamaged by accidental blows, vibra 

tion or exposure 

The fluorocarbon plastic remains 
transparent to high frequeney pulses 
indefinitely. Zero water absorbing and 
non-wetting, interference from high 
humidity or fungus is eut 

Rigid but not brittle, the plastic 
tube and lock nut are readily installed 
and removed for serviempg without 
danger of breakage or chipping. 

Fluoro Plastics, Ine 
of Philadelphia, Pa., compression-mold 


.custom molders 


these new radar domes from unplas 
ticized KEL-F 
The molded tubes are ready for use 
The loek mut. ts 
machined from rod stock by the radar 


polviner Grade 300, 
without machining 


manufacturer 


For further information ash for 


tpplication BReport Beli’ 


nd p 


Auburn Button Works, Inc. 
Auburn, WN. Y. 


Injection molding 


| Bacon Industries, Inc. 
Watertown, Mass. 


Compression & transfer molding 
Gaskets & O rings 


Elco Corporation 
Philadelphia, Pa. 


Injection molding 
Electronic tube sockets 


Electronic Mechanics Inc. 
Clifton, WN. J. 


Extrusion, injection, compression & 
transfer molding 

Forming 

Rod, tube & sheet 

Coil forms & tube sockets 

Diaphragms & gaskets 


A. Gusmer, Inc. 
Stalpic Division 
Woodbridge, N. J. 


Corrosion control 
Dispersion application 


Recent Significant KEL-F 
Polymer Developments... 


Lip seals for liquid oxygen and other 
liquefied gas equipment operating 
at low temperatures are molded now 
of KEL-F plastic. Resiliency at sub 
zero temperatures, dimensional sta- 
bility and chemical inertness over 
come shortcomings of other gasket 
and sealing materials used. 


Liquid level gauges now have their glasses 
protected by a thin sheet of KEL-F 
plastic. Remaining transparent in 
definitely in spite of contact) with 
highly corrosive chemicals such as 
HI, the plastic sheets act as their 
own gaskets. 


Miniature coil forms are molded of KEL-F 


plastic for use in electronic devices 
operating at elevated temperatures. 
Types include special models with 
metal inserts, 


Quality test for use by the manufacturer 
of trifluorochloroethylene polymer 
parts (the “Z.S.T." test) has been 
developed and field-tested by Kellogg. 
Test is simple, requires no special 
training. Equipment is automatic, 
eliminates the human error factor in 
test results. 


OrF THE PRESS... 
Kevised” BUYERS GUIDE: 
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-.. cost of the projector will be returned 


within. a-three-month period” 


CUTLER HAMMER 
































and Die Dept. 


SUBJECT: Report of Savings through use of KODAK CONTOUR PR 
Tool Inspection 


1-This report covers the period from June 1 through 30. 


2<During this period, a Kodak Contour Projector was used to * 


circular form tools; flat drills, taps, and special cutters receiyed 
from suppliers; and board samples. ‘ 


3-The following table summarizes direct labor savings in man hours 
effected by replacing manual inspection with inspection on the Contapr 
Projector. Time required for manual inspection is estimated on the 
basis of past experience with these parts. 


Parts Checked Direct Labor, Direct Labor, Savings 
Manual Insp. Optical Insp. (In man hrs. ) 


Circular form 
COOL Bis ccvccectcctahueiaue NoursS..eeeeee+50 hourS...++«-300 hours 


Flat drills, taps, 
special cutterS...++++-375 hours......--.65 hours......310 hours 


Board samples...eseeeee250 NOUPSe oe e000 0290 hours....--.160 hours 


| * 


ee 
, 
| 


Total man hours saved......7/70 


l-Without savings cited here, three additional men would have been 
required for these inspections. In addition, use of the Contour 


Projector has reduced the possibility of error and resulted in mo 
consistent checking. 


5-HECOMMENDATION: Based on the knowledge that these savings can 
duplicated each m j 








he fact we are now checking with one machine only 
f work suitable for the projector. Assuming man hour 
Ao those already effected, cost of the projector wil 
irect labor savings within a three-month period 










e returned in 


Such report 
amma ste — . the Kodak Contour Projector are typical. To find’ 
@ copy of the ill Ptical gaging speeds inspection, improves ac : oe 
© Mustrated booklet “The Kodak Contour Projecto ee 
r. 


EASTMA 
N KODAK COMPANY, Special Products Sales Division, 


the KODAK CONTOUR PROJECTOR 







Rochester 4, N.Y, 
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for absolute reliability in 


RAYDIST 


ultra-sensitive 
electronic 
tracking systems 


THE 
LOGICAL 
CHOICE 
WAS 


Raydist, designed and built by the 
Hastings Instrument Company, Inc., 
of Hampton, Virginia, is a remark-: 
ably precise and sensitive electronic 
radio location system. Raydist sys- 
tems are used for air and marine 
navigation tracking, marine geo- 
physical surveying, chartmaking, 
meteorological studies and a host 
of applications requiring infinitely 
accurate tracking and plotting. 


Because Raydist precision perform- 
ance is dependent upon the quality 
of the components used, Hastings 
specifies and uses CHICAGO 
MIL-T-27 hermetically sealed 
transformers. 


Wherever absolute reliability 
and optimum precision are es- 
sential, you'll find CHICAGO, 
truly the world’s toughest trans- 
formers. 


CHICAGO STANDARD 


TRANSFORMER CORPORATION 
Addison and Elston «Chicago 18, Illinois 


This power supply, shown 
with the Raydist mobile 
electronic tracking system, 
is typical of the use of 
CHICAGO transformers 
in Raydist equipment. 


CHICAGO MIL-T-27 
Sealed-in-Steel Transformer 


FREE. CHICAGO Cata- 
log CT-554, listing over 
500 Sealed-in- Steel 
transformers. Available 
from your parts distri- 
butor. 


EXPORT SALES: 
Roburn Agencies, Inc 
431 Greenwich St. 
New York 13, N.Y. 
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PRODUCTION TECHNIQUES (continued 


Resistor subassembly fixture 


fixture at the desired angle for 
optimum efficiency. After resistors 
have been mounted, wire leads are 
pushed through panel holes one by 
one from the top and their ends are 
twisted around the terminals. 


Running-Count Tabulation 
of Picture-Tube Flaws 


AT THE screen inspection station on 
the conveyorized processing line for 
picture tubes in General] Electric’s 
tube plant at Electronics Park, 
Syracuse, N. Y., minor holes or 
other flaws in the fluorescent screen 
coating are cause for rejection. A 
high-intensity light source made 
up of banks of four-foot fluorescent 
lamps below the tubes makes screen 
defects readily noted. Bulbs re- 


Overhead conveyor moves tubes slowly 
over fluorescent lamp bank at inspec- 
tion position 


Details of totalizing counters for types 
of flaws 
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Communication Cables 
UE 


TTT Dependability 


j 
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Microwave == \ 


ae 


This is the cable . . . Motorola and Phalo en- 
gineers collaborated on its design and manu- 
facture. 

The cable had to be tough ...had to perform 
in tough weather and in rough terrain, 24 
hours a day. 

These Motorola Microwave Cables, (14 and 
24 conductors) connect DC and AC voltages 
from remotely located control panels and 
power supplies to outdoor equipment in out- 
door housing. 

Here is a classic example of Phalo’s ability to 
develop that special cable for that special 
communication application! 


PHALOCOM Cables! 


Send for complete Phalo catalog 


PHALO PLASTICS CORPORATION 


Corner Commercial St., Worcester, Massachusetts 


Taam eC ULE Chal hte 


Insulated Wire and Cables — Cord Set Assemblies 
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PRODUCTION TECHNIQUES (continued) 


jected at this station are returned 
to be washed out and rescreened. 

A running record of rejects and 
reasons for rejection is kept on 
grouped banks of mechanical count- 
ers placed conveniently below the 
operator’s hands. Coded identifica- 
tion symbols are written on strips 
of tape below the counters to iden- 
tify the type of flaw represented by 
each counter. The counters are so 
designed that they advance one 
count when the top of the counter 
housing is pressed; the action re- 
sembles that of a pushbutton. 


Brazing Unit for Wire- 
Electrotinning Machine 


SIMULTANEOUS electrotinning of 50 
strands of copper wire at high 
speed is achieved with minimum 
stoppage in Western Electric’s Ton- 
awanda plant by employing a braz- 
ing unit to braze one end of the 
wire from a full spool] to the inside 
end of a spool that is about to run 
out. The wire is then automatically 
transferred from the empty spool 
to the next full spool without stop- 
ping the machine. 


Pressing button to initate brazing with 
portable unit that slides on rail running 
the length of the spool-supporting rack 
for the slectro?inning machine 


The brazing unit slides on a rail 
and is connected to a power outlet 
through a coiled rubber-covered 
line cord which eliminates the need 
for trolley duct. Spring-mounted 
pulleys absorb the shock involved in 
starting the unwinding of a loaded 
spool during switchover. 

Electrobrazing is achieved by 
placing one wire end under one 
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ANNOUNCING ANOTHER NEW AMPEX 


but this time it’s a superb amplifier-speaker 


It's a 25 pound portable amplifier-speaker 
that matches the Ampex 600 tape recorder 
in appearance and in quality, too! The 
new Ampex 620 has FLAT ACOUSTIC RE- 
SPONSE from 60 to 10,000 cycles. This 
would be a great achievement in a speaker 
of any size, but in a 25-pound portable it's 
truly exceptional — in the Ampex tradition. 


A quality demonstrator to sell broadcast time 
Program samples or auditions can now be 
demonstrated with a new impact and clarity 
that will make prospective time buyers sit 
up and take notice. The Ampex 620 can be 
carried anywhere, It has ample power for 


AMPEX 620 PORTABLE AMPLIFIER-SPEAKER 
Connects with your studio console — or reproduces 
directly from tape recorders, turntables or pre- 
amplified microphones. The Ampex 620 is a perfectly 
integrated design including a 10-watt amplifier, 
loudspeaker, reciprocal network, level control, equali- 
zation control and acoustically correct enclosure. 
By standard test procedures in air it has low distortion 
and an acoustic response curve that is essentially 
flat from 65 to 10,000 cycles. 

Price is $149.50 complete. 


oe 2 


a group hearing in office, conference room 
or small auditorium. 


A speaker to monitor with greater sensitivity 
The Ampex 620 is an extra sensitive 
monitoring unit usable anywhere inside the 
studio and outside with portable recorders 
as well. It will give operating personnel a 
much better indication of recording and 
broadcast quality than the usual monitor 
speaker. This can help forestall criticism from 
the growing percentage of your audience 
who listen through high quality amplifiers 
and speakers. 


AMPEX 600 PORTABLE TAPE RECORDER 
Like the great Ampex studio tape recorders the 600 


is the best of its kind. It weighs only 28 pounds, yet 
the Ampex 600 can serve every broadcast station need. 
For auditions and demonstrations it is the perfect 
sound source for the Ampex 620 amplifier-speaker. 
Prices: $498 unmounted, $545 in portable case. 


For full description and specifications write Dept. £-1977 


Signature of Perfection in Sound 


Distributors in principal cities (see classified section of your 
telephone directory under ‘Recording Equipment.’’) 
Distributed in Canada by Canadian General Electric Company. 


December, 1954 


| AMPEX 934 CHARTER STREET 


| CORPORATION REDWOOD CITY, CALIF. 
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PRODUCTION TECHNIQUES (continued) 


spring clamp electrode and placing 
the other wire end in the other elec- 
trode clamp, in such a way that the 
wires butt together under slight 
pressure. The operator then 
presses a button to send current 
through the joint for the brazing 
operation. 


Checking Perpendicularity 
of C-R Traces 


By IRWIN S. LANDOW 


Cathode Ray, Storage and Phototube 
Section 


U.S. Naval Material Laboratory 


CURRENT DEVELOPMENT of electro- 
static cathode-ray tubes for mili- 
tary and commercial applications 
requires that the angle of inter- 
section of the vertical and _ hori- 
zontal traces shall not differ from 
90 deg by more than +1 deg. Pre- 
viously a tube was acceptable if 
the deviation from normality of the 
traces was not greater than +3 
deg. Quality control of these im- 
proved tubes requires that this 
characteristic be measured with a 
high order of precision. 

This article describes an instru- 
ment which satisfies this specifica- 
tion and has the additional advan- 
tage that the measurement does not 
require the simultaneous display 

wi <s ZZ /. ee of the traces or the ee of the 

° eee / za - point of intersection of the traces. 

... With U.S. MICRO-POWER gS 4 Gea) The instrument comprises a 
‘ Plexiglas disk 7 inches in diameter 

and } inch thick with cross-hairs 

scribed at right angles on the front 

power to essential equipment . . . MICRO- and back faces. The corresponding 
POWER IS IN ACTION. Completely automatic, cross-hairs are aligned with mirror 


symmetry in order to eliminate 





PAT. NO. 2688704 


BEFORE . . . voltage drops below a usable 


level... before there is any loss of 


Micro-Power operates with the main source 


‘ 


of power. No time-consuming “load transfers”, no power outages’ 


« » » EVEN FOR PRECIOUS SECONDS! 


Micro-Power is a complete stand- generator CAN ALL BE ELIMIN- 
by service that replaces several ATED .... with the installation of 
units of costly, more complicated a single MICRO-POWER UNIT. 
equipment. Electric plant, recti- NEW INSTALLATIONS — SAVE 
fier, battery banks and motor- UP TO $300 PER MILE! 


Write U. S. Motors for complete information, specifications and power curve charts. 


UNITED STATES 
MOTORS CORPORATION 


553 Nebraska Street 
OSHKOSH, WISCONSIN 


Operator measuring angle between 
traces 
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Federals 


F-5918-A 1 


Serves with distinction in the \ 
“VOICE OF AMERICA” transmitters 
of Crosley Broadcasting Corporation 


Prime Features of the F-5918-A 


Heavy Wall Anode provides improved 
heat dissipation ... allows conservative 
plate dissipation ratings. 

Kovar Grid, Filament and Anode Seals 
increase ruggedness . . . for industrial and 
other applications, 

Specially-treated Grid permits high heat 
dissipation ... has recuperating power, 
which prevents destruction by momentary 
overload. 

Low Grid-plate interelectrode Capacity 
allows easy neutralization at frequencies 
up to 22 mc. 

Thoriated Tungsten Filament results in 
reduced operating temperature of all tube 
parts. 

Full Voltage safely applied to cold fila- 
ment... no step-starting or high reac- 
tance transformers needed. 


) 


The power triode that’s small in size 
hut BIG in power and dependability 


DAY and night the “Voice of America” radios its messages of truth, hope and 
friendliness to millions of listeners. It is the shout heard round the world! 
AT WLW, Cincinnati, two Federal F-5918-A power triodes are used 
in each of three “Voice of America” transmitters ...to provide 200 KW for the 
steady stream of programs broadcast from this vital link in the vast “VOA” chain. 
“We find these tubes very satisfactory for the international band,” says Crosley 
Broadcasting Corporation. “They are stable in operation... easy to neutralize 
up to our highest frequency of 21.65 mc without using grounded grid operation.” 
Federal’s F-5918-A is amazingly rugged .. . providing maximum 
dependability. Its thoriated tungsten filament results in longer life... 
lower costs. Each tube delivers more output (100 KW) with Jess than half 
the filament power required by pure tungsten types. 
The F-5918-A also is particularly suitable for 100 KW induction 
or dielectric heaters. An air-cooled version of this rugged performer is 
available in Federal’s F-5919. 


Federal always has made better tubes”’ 


Federal Telephone and Radio Company 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 
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For Complete 
Technical Data 
on Federal’s 
F-5918-A 
write today to 
Dept.'K-613 


100 KINGSLAND ROAD CLIFTON, N. J. 
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CUMnCT 


SYNCHRONOUS 
MOTORS 


For instrument and control appli- 
cations, in timing devices, power 
drives and signal systems which 


require constant speed. 


The Type 112 Synchronous Motor recently an- 
nounced by The R. W. Cramer Company is now 
in full production. Expanded facilities for 
standard motors now make possible prompt 
deliveries of small or large volume orders. 


OUTSTANDING FEATURES 


@ Extra reserve strength 
(30 in. oz. torque at 1 r.p.m.) 


Instant start-stop. 
Runs in any position. Highly versatile 
Truly synchronous speed. NO SLIP. 


Temperature rise only 43° C. 


SPSECLAAGSE TSE O18. TEA £00 F202 


The R. W. CRAMER CO., Tuc. 


BOX 3, CENTERBROOK, CONNECTICUT 
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Instrument for measuring angle between 
traces on cathode-ray tube screen 


parallax. A clinometer is mounted 
on the Plexiglas disk for measur- 
ing angles of inclination. It consists 
of a spirit level and a circular scale 
graduated in tenths of a degree 
within the interval of +3 deg. By 
means of a reservoir of air at one 
end of the glass tube, the size of the 
air bubble may be adjusted. For 
this application the radius of curva- 
ture of the glass bulb is approxi- 
mately 10 feet. The large radius of 
curvature of the glass bulb per- 
mits the required instrumental 
precision. 

In order to measure the angle 
between the traces, the cathode-ray 
tube is initially operated with one 
focused line trace almost horizon- 
tal. The horizontal cross-hair on 
the Plexiglas disk is aligned with 
the trace and the clinometer reading 
recorded. The deflection voltage is 
now applied to the second pair of 
plates of the cathode-ray tube and 
the clinometer reading is recorded 
when the vertical cross-hair is 
aligned with this trace. The 
algebraic difference between the 
two clinometer readings is the 
deviation from 90 deg of the angle 
between the traces. 


Winding Frame Grids 
for Ruggedized Tubes 
By Ropert E. Bootu 
and 
RicHarD C, WHITE 
Sylvania Electric Products Inc 
CONVENTIONAL siderod grids are 
inadequate for many high-perform- 
ance tubes because comparatively 
heavy lateral wires must be used to 
achieve needed strength. As the 
wire approaches 0.0005 inch in di- 
ameter, siderod grids not only suf- 
fer seriously from lack of strength, 
but also are difficult to manufac- 
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New Sub-Miniature Relay 


Now Double Pole Double Throw 
with Increased Ratings 


(Q) ALUED CONTROL 


ACTUAL 
SIZE 


TYPE KH-6D ed 


ELECTRICAL SPECIFICATIONS | low capacity for RF 


switching. Applicable 


CONTACTS: Double pole double throw rated at to printed circullll 


0.5 amperes at 26.5 volts DC or 115 volts AC 
resistive 


COM: Sensitivity—nominal 1.0 watts, maximum 
0.3 watts 
Resistance—up to 1500 ohms standard 


TEMPERATURE: Minus 60° C to plus 125° C 
VIBRATION: 10 G up to 500 cycles 
SHOCK: 100 G plus (operating) 


SPEED OF OPERATION: 2 milliseconds at 
nominal voltage direct from battery supply 
and 1 millisecond with series resistance 


ALTITUDE: 350 volts rms at 80, 000 teet 


TERMINAL TYPES: Printed circuit, solder terminals 
and plug-in 


CAPACITY: N. O. contact to case 0.6 mmf. Write for catalog sheet giving complete information 


@ ALLIED CONTROL @ 


ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21,N. Y, 





Operating Temp. Range 
Voltage Range, D.C 


Signposts of Quality that 
make F.C.1. Capacitors ideal 
for exacting applications. 


POLYSTYRENE CAPACITORS 


For applications where low power factor, 
low soakage, high insulation resistance 
and high capacitance stability are of vital 
importance. Voltage ranges from 100 volts 
up; temperature to 85° C. Types satisfy- 
ing MIL-C-25A specifications available. 


TEFLON CAPACITORS 


Electrical characteristics equal to those of 
polystyrene at operating temperatures up 
to 200° C. Highest possible I.R. at any 
temperature. Ideal for applications where 
high electrical qualities are required at 
ambient temperatures above 125° C. 


HIGH VOLTAGE CAPACITORS 


Employ a “‘high-breakdown" plastic film 
producing capacitors remarkably smaller 
and lighter than previously available. 
Operation at temperatures to 125° C, with 
voltages from 2 to 60 KV. Hermetic glass 
or plastic tube housings with wire leads 
or threaded stud mountings. 


MINIATURE CERAMIC CAPACITORS 


Mylar® dielectric capacitors housed in 
ceramic jackets with thermosetting plastic 
end fill. Specially impregnated to mini- 
mize temperature coefficient. Insulation 
resistance is maintained under the most 
severe conditions of temperature and 
humidity. *Du Pont trademark 


ELECTRICAL CHARACTERISTICS 


POLYSTYRENE 
55°C to +-85°C 
100 to 30,000 


TEFLON HV 


100 to 30,000 


MINIATURE MYLAR 
55°C to +-200°C 55°C to +125°C 55°C to +125°C 
100-600V 


2 KV to 60 KV 


PRODUCTION TECHNIQUES (continued) 


Steps in production of frame grids. The 
frame is first stamped, then two frames 
are assembled back to back so laterals 
may be wound and brazed into place 


ture. Normal methods of lateral 
wire placement, by nicking and 
swaging the siderod material, are 
difficult to employ without break- 
ing the lateral wire or producing an 
erratic pitch, Lack of adequate con- 
trol of lateral-wire springback when 
the grids are released from the 
mandrel also contributes to non- 
uniformity. 

The frame grid, developed as part 
of a U.S. Navy contract, provides 
a satisfactory these 
problems. It is readily adaptable to 
automatic techniques 
and can be fabricated at a rate ap- 
proaching that of conventional side- 
rod grids, at only slightly higher 
cost. It relies on a rigid frame for 
its strength and stiffness, and there- 
fore extremely small-diameter lat- 
eral wires wound with a small, ac- 


answer to 


production 


curately controlled pitch can be used 
to provide the current control neces- 
sary for better tube performance. 

The lateral wires are brazed to 
a rigid frame, the thickness of 
which determines the minor dimen- 
sion of the grid. Thus frame grids 
can be made more nearly identical, 
and the spacing between grid and 
emitter can be controlled with 


Capacitance Range 001 to 20 MF 001 to 20 MF 0001 to 0.1 MF 0001 to 1.0 MF 
Power Factor 02% @ 1 KC 02% @ 1 KC 03% @1KC 0.3% @1KC 
Dielectric Absorption 01% 01% 01% 01% 
Voltage Derating at85°C = none none 30% none 
Voltage Derating at 125°C not operable none 66% 30% 
Voltage Derating at 150°C not operable none not operable 60% 
Voltage Derating at 200°C not operable 33% not operable not operable 
Temperature Coefficient 100 PPM, °C 100 PPM °C +500 PPM, °C +60 PPM/°C u to 70°C 
1.R. at Room Temperature 10¢ megohms,/ MF 10¢megohms/MF = 10* megohms,/MF 105 megohms/MF 
0.1% 0.2% 


greater ease. As a result, tube 
shrinkage can be greatly reduced 
for given testing limits, or the test- 
ing limits can be tightened appre- 
ciably to give the necessary im- 
provements in reliability and uni- 
formity. 

The frame grid has rugged fea- 
tures that are especially desirable 
when tubes must be capable of giv- 
ing good performance under condi- 
tions of severe shock and vibration. 
This is particularly true in the case 


Capacitance Stability 0.1% 0.5% 


When your industrial capacitors specs. call for precision and stability, specify FCI. 
Excellent delivery on standard or special types—Capacitors mode to your specifications. 


For more complete technical data, write for catalog. 


Me 


3400 Pork Ave., New York, N. 
Tre @ a eet eee)! 


Want more information? Use post card on last page. 
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.“and always remember that 


KARP IS CONSERVATIVE IN PRICE 


-UerAL IN SERVICE 
THoroucH IN QUALITY” 


30 YEARS of practical experience in designing, engi- 


neering and manufacturing sheet metal fabrications is yours for 
the asking at Karp. 


Each order, whether large or small, receives the expert-care and 
attention of Karp Craftsmen from quotation to completion. 


You can rely upon Karp *“one-stop-service” to cut your cabinet, 
enclosure, chassis and housing costs and at the same time produce 
your requirements rapidly — under constant quality-control. 


It will be a privilege to prove our claims. Just send us your blueprints, 
samples or sketches for quotations. There is no obligation, of course! 


Electronic enclosure 


KARP ME TAL PRODUCTS CO. siding chassis frame, 


Division American Machine Company, Inc . 


211 63rd smeest ; BROOKLYN 20, N. Y. 


‘enclosures reflect the skills within 


FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS: in aluminum 
or steel * long run or short + spot, arc, gas or heliarc welding * any type finish 
® Modern plant—3 city blocks long @ U. S. Air Force Certified Welding Facilities 
@ Thousands of dies available @ Air-conditioned spray room...complete 
op ® Most modern of sheet metal baking facilities 
ENGINEERED SHEET METAL FABRICATION fabricating equipment @ Complete sub-assembly facilities 


ELECTRONICS — December, 1954 Want more information? Use post card on last page. 





SAR aN 


PULSESCODE mm 


ny ee | | 


“Aw = 


MODEL 5S-4-C 


DIRECT-READING 


DELAYED SWEEP 
ACCURATE TO 


0.1% 


Size: 
Ve" x NM" x17%" 
31.5 Pounds 


pre 
ANOTHER EXAMPLE OF 1: *eZeama PIONEERING... 


The SAR PULSESCOPE, model S-4-C, is JANized (Gov’t Model No. 
OS-4), the culmination of compactness, portability, and precision in a pulse 
measuring instrument for radar, TV and all electronic work. An optional 
delay of 0.55 microseconds assures entire observation of pulses. A pulse rise 
time of 0.035 microseconds is provided thru the video amplifier whose sensi- 
tivity is 0.5V p to p/inch. The response extends beyond 11 mc. A and S 
sweeps cover a continuous range from 1.2 to 12,000 microseconds. A directly 
calibrated dial permits R sweep delay readings of 3 to 10,000 microseconds 
in three ranges. In addition, R sweeps are continuously variable from 2.4 to 
24 microseconds; further expanding the oscilloscope’s usefulness. Built-in 
crystal markers of 10 or 50 microseconds make its time measuring capabilities 
complete. The SAR PULSESCOPE can be supplied directly calibrated in 
yards for radar type measurements. Operation from 50 to 400 eps at 115 volts 
widens the field application of the unit. Countless other outstanding fea- 
tures of the SAR PULSESCOPE round out its distinguished performance. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 
$-4-C SAR PULSESCOPE® 


$-5-A LAB PULSESCOPE 
$-6-A BROADBAND PULSESCOPE 


S-11-A INDUSTRIAL POCKETSCOPE® 


$-12-B JANized RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 
and Other Associated Equipment 


WATERMAN PRODUCTS 


Want more information? Use post card on last page 


WATERMAN PRODUCTS INCLUDE | 


PRODUCTION TECHNIQUES (continued) 


Frame grid strip being wound on 
slightly modified standard grid lathe 


Strip emerging from pressure mandrel, 
showing the skip-wound portion be- 
tween grids. Wire here is 0.0005-inch 
tungsten, wound at 210 turns per inch 


of subminiature tubes. Rugged- 
ness is also desirable in the process 
of tube assembly since, in being 
welded, grids may be subjected to 
possible twisting, a major cause of 
lateral distortion and siderod bow- 
ing that frequently leads to short- 
circuits or cutoff difficulties in 
finished tubes. 


Fabrication of Frame Grids 


Molybdenum was selected as the 
frame material because of its high 
modulus of elasticity and high- 
temperature strength. Also, its 
thermal expansion coefficient, which 
is important in brazing, is compa- 
rable with that of the tungsten 
laterals. 

The first operation in preparing 
the frame grid is to punch and form 
the material into strips of frames. 
These are then cleaned and gold- 
plated. Two strips are placed back 
to back with the cross bars lined up 
and are drawn through a pressure 
mandrel on the grid machine by the 
lead screw. 

The lateral wire is wound on the 
frame at the desired pitch as the 
frame emerges from the mandrel. 
No nicking or swaging is necessary 


December, 1954 — ELECTRONICS 





PRODUCTION TECHNIQUES continued) Were dependability, 


because the tension on the laterals 


is sufficient to hold the frame strips long life and uniform 


together and the laterals tempo- 


rarily in place. By means of a cam, performance are 


sections of the frame are skipped 
° ° ° ° ° e 
in the winding to provide free, un- all-important ie select 
wound legs for mounting the grid 
into the mica support. 
The wound strips are placed in a 


wide V-shaped slotted rack and 
fired in a hydrogen furnace to braze . 
the laterals to the frame. The gold RI 
plating on the frame serves as the ~ ee 
~ Bonk 


brazing material. It was found pos- 
sible to straighten the strips b; 


cold stretching them after brazing. 


Brazed strips are cut into indi- HARD GLASS 
Miniature Beam 
Power Amplifier 


vidual grids and the loose turns 


Here’s another advance in the Bendix ELECTRICAL RATINGS* 
Red Bank “Reliable’ Vacuum Tube 
Heater voltage (AC or DC)** 6.3 volts 


program. Featuring a hard glass bulb Melted caeneee 0.6 amos. 


Cutting operation, showing positioning and stem with gold-plated pins... Plate voltage (maximum DC) 275 volts 


of brazed strip in cutter ais sevative desi ente Screen voltage (maximum DC) 275 volts 
plus a conservative design center of Peak plate voltage (max. instantaneous) 550 volts 


cathode temperature .. . the Bendix Plate dissipation (absolute max.) 12.5 watts 


Red Bank RETMA 6094 can operate Screen dissipation (absolute max.) 2.0 watts 
% ae ie Cathode current (max. instantaneous 
at temperatures up to 300° C, com- peak value 100.0 ma 


pared to an average of only 175° C. Heater-cathode voltage (max.) #450 volts 


one ° Grid resistance (max.) 0.1 megohm 
for soft glass bulbs. Thus, this new Grid voltage (max +-5.0 volts 


tube ideally meets aircraft, military min 200.0 volts 


: : pia a : - : Cathode warm-up time 45 seconds 
and industrial applications where free Plate and heater voltage may be applied simultane- 


dom from early failure, long service ously 

life, and uniform performance are *To obtain greatest life expectancy from tube, avoid 

essential designs where the tube is subjected to all maximum 
, ° ratings simultaneously 


. . ‘ **Voltage should not fluctuate more than «5%. 
The Bendix 6094 uses pressed ceramic 


Lateral tensioning operation. Pressure is spacers, instead of mica, for element MECHANICAL DATA 
applied to the crossbars, which are off- separation. In other tubes, deteriora- 


set for that purpose as well as for tion of mica in contact with the hot Base 9 pin miniature hard glass— 


filament clearance . os peniont t. gold plated tungsten pins 
cathode causes loss of emission which Bulb Hard glass—T64 


occurring in the skip-wound por- is greatly accelerated under shock and Max. over-all length 2° 


: . a . | “erpamic sant ene : Max. seated height 2%" 
tion are peeled off the frame. If vibration. Ceramic eliminates this [2% taneter = r* 
the laterals still exhibit loose problem and greatly reduces damage Mounting position a any 


: . caused by fatigue failure of parts. Max. altitude ae 80,000 feet 
tension after stretching and braz- y s P Max. bulb temperature 300°C. 


ing, they can be tightened by exert- For complete details on our special- ties non eneiidin m 
ing pressure on the crossbars of the purpose tubes, write today. (100-hour shock excited fatigue test, sample basis.) 
frame, which have been offset for 

that purpose as well as for provid- 

ing clearance for the filament Siena ahmed 

assembly. Purpose Electron Tubes, In- 


32 . . verters, Dynamotors, Voltage 
Since tensioning can be accom- ‘a Regulators, Fractional D.C, 
° ‘ ‘ 4 3 Motors and A.C. and D.C, 
plished after winding and brazing, Generators. 
Ww 


it is not necessary to control the I anh’ 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Colif. 
is an important factor governing Export Sales: Bendix International Division, 205 E. 42nd $t., New York 17, N. Y¥. 
Canadian Distributor: Aviation Electric Lid., P.O. Box 6102, Montreal, P.Q. 


winding and brazing to a fine de- 
gree. This, of course, is a saving in EATONTOWN, N. J. 
setup time on the grid machine and 


DIVISION OF 


production costs. 
The completed grids are next in- 
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PRODUCTION TECHNIQUES (continued) 


spected and trayed. Finally, the 


trayed grids are sealed in plastic 
orse ower bags to prevent the accumulation of 
small dust particles on the lateral 


wires. 


‘3 " The resultant frame grid has 
{ Case perfectly plane surfaces and a very 
Py uniform pitch. Controlling the 
Pt s 


thickness of the frame material to 


insure accurate, close tolerances of 
the grid minor dimension is much 
simpler than determining the un- 
controlled, allowable  lateral-wire 


Atypical example of Y, 
American Electric engineering 


This 400 cycle 3 phase motor for driving < 
hydraulic pump is a special aircraft design, 
custom-developed by American Electric 
Motors Inc, Rated at 15 h.p. continuous duty 
at 11,500 r.p.m., it actually produces 19 h.p. 
on intermittent duty, yet occupies less than 
1% cubic foot. A special case made of mag- 
nesium holds weight down to a mere 32 Ibs. 
or approximately 4% h.p. per pound. This 
motor is fungus-proof, corrosion resistant, 
meets AND 20002 type XIIB mounting spec- 
ifications and is sealed against hydraulic oil. 
It operates within a temperature range of 

67° to +131° F. Overall length of the 
motor unit is 7” with a 4” coupling extension. 


MINIATURE MOTORS for all PURPOSES 


In addition to engineering such “specials” de- Frame grid being mounted in a mica 
scribed above, American Electric makes an almost support 

unlimited range of miniatures for 60 and 400 

cycle, and variable frequency operation. These 

feature low weight aa compact size, mecting 

high temperature requirements, With our wide 

variety of completed tooling, laminations are 

available for almost any miniature motor require- 

ment without design compromise or delay, 


INDUCTION OR SYNCHRONOUS TYPES—Both re- 
luctance and hysteresis motors are available in 
the synchronous type. 


APPLICATIONS—American Electric 
Miniatures are available for all drive 
requirements, for propeller fans and 
centrifugal blowers. Let us quote on 
your requirements, Wire, write or phone 
today! 


Variable frequency motors in these 
blowers and fans operate at mini 
mum watts loss over the full range 
of frequencies encountered with air 
croft power supplies—from 320 to 


5 eka eng ame oan M E 4 | c yy | 


frequency range at atmospheric pres- scalihdieitsicesieatiaaiadaelil 
sure. RPM rises at high altitude, in- a ELECTRIC MOTORS 
creasing velocity and cooling ability ‘ SER ITE 


Also Manufacturers of High Cycle 
Motor-Alternators and A.C. Indus ten = 
trial Motors. te. 
DIVISION OF AMERICAN ELECTRONICS, INC . : 
FIELD ENGINEERING REPRESENTATIVES: Silver Spring (Md.) * Boston * Buffalos New York City * Chicago Crossbars prevent end lateral jamming 


Dallas * Kansas City * Wright Field « Minneapolis « Seattio « Montreal « Toronto : 
JOE DAVIDSON & ASSOCIATES, Los Angeles during assembly 
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PRODUCTION TECHNIQUES continued) 
springback of conventional grids. 

Frame grids will withstand al- 
most any rough handling short of 
jabbing an object through the lat- 
erals. Even then, the laterals are 
not appreciably dislocated unless 
they are broken. The crossbars 
prevent jamming of the end laterals 
during assembly, virtually eliminat- 
ing potential shorts and cutoff 
shrinkage. 

Grids have been wound success- 
fully with 0.00034-inch tungsten 
lateral wire at 472 turns per inch 


FRAME 


Spread in characteristics of tubes hav- 
ing frame and siderod grids. Frequency 
of occurrence in percent of total tubes 
is plotted against five different tube 
characteristics 


on standard grid lathes with excel- 
lent results. It is believed that 
0.0002-inch wire could be wound 
safely, although no attempt has 
been made to do so. 


Conclusion 


The advantages of a frame grid 
that can be adapted to automatic 
mass-production techniques are 
numerous. Its contribution to the 
manufacture of higher-performance 
tubes with more-uniform electrical 
characteristics is clearly shown by 
the narrower range of character- 
istics exhibited by the tubes in- 
corporating it. It provides the most 
reliable method, to date, for the 
fabrication of grids with closely- 
spaced, extremely small lateral 
wires. Its strength and rigidity 
alleviate handling problems in tube 
assembly and are beneficial in the 
construction of ruggedized tubes, 
particularly those required by the 
Armed Services. Finally, although 
the manufacturing cost of frame 
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AIRCRAFT 

AIR FORCE 
AMATEUR 
ARMY-SIGNAL CORPS 
BROADCAST 

CAA CERTIFICATION 
CIVILIAN BANDS 
HOBBY MODELS 
INDUSTRIAL 

LAW ENFORCEMENT 
MARINE 

MOBILE TWO-WAY 
NAVY 

PIPELINE 

RANROAD 

RAM JET CONTROLS 
TAXI 

TELEVISION 


e*eeeeseesesese3#seo5eee#e#see#se#ee?s#ee#e# 


ACTUAL SIZE 


ENGINEERING COUNSEL 


In the rapidly expanding electronics field, many engineers are 
designing equipment using frequency control devices. 

Are you using the circuit which will get the most stability and 
drive out of your crystals? Scientific has a staff of engineers avail- 
able for consultation and a complete experimental and develop- 
ment laboratory is maintained to assist you. Prototype engineering 
crystals will be developed in our laboratory in accordance with 
your specifications. 

Our engineers may be able to assist you. Their services are 
available at no charge. 


TALS of THE HIGHEST QuaLiTY 


SCIENTIFIC RADIO PRODUCTS, INC. 


ONE OF THE OLDEST MANUFACTURERS OF CRYSTALS IN THE UNITED STATES. 


215 SOUTH 11TH ST. Allantic 9787 OMAHA, NEBRASKA, U.S.A. 


Want more information? Use post card on last page 





ase NOW 


DIEHL 


INSTRUMENT SERVO MOTORS 


Designed for use on recording instruments where rapid accelera- 
tion and deceleration are of primary importance. 

DIEHL Instrument Servo Motors feature a novel construction 
with an integrally molded stator and housing. Liberal design 
characteristics are built-in so that long life can be expected even 
under severe ambient temperature conditions. 

While intended primarily for commercial use, these Servo motors 
meet pertinent JAN specifications for resistance to humidity, 
salt spray, fungus, shock and vibration. 


DIEHL NUMBER 


FPE21L-27-1 FPE25L-92-1 


SPECIFICATIONS 


Output (Watts) 

Frequency (Cycles) 

Poles 

Reference Phase (Volts) 

Control Phase (Volts) 

Reference Phase (Watts) 

Control Phase (Watts) 

Control Phase Impedance (Ohms) 
Locked Torque (Oz.-In.) 

Theoretical Acceleration (Rad/sec.2) 


Our engineering staff will gladly help you select the motors best suited 
to your specific requirements. A request on your letterhead will bring you a 
copy of Technical Manual No. Rp. 1254 describing Diehl Servo Motors 
and related equipment. 


Other Available Components: 
D.C. SERVO SETS © RESOLVERS 
MINIATURE PERMANENT MAGNET D.C. MOTORS 


DIEHL MANUFACTURING COMPANY 


f a. MAN 


wa ea SOMERVILLE N J 


Want more information? Use post card on last page. 


PRODUCTION TECHNIQUES (continued) 


grids is at present higher than that 
of conventional siderod grids, the 
number of tubes rejected for me- 
chanical and_ electrical defects 
should be considerably lower. 


Cataphoretic Coating 
for Heater Bends 


TO COAT the exposed peaks or bends 
in heaters for vacuum tubes after 
they have been folded, the heaters 
are picked up in batches of a dozen 
or more with a large spring-type 
paper clip and treated in a cata- 
phoresis process developed in the 
Bloomfield, N. J. plant of Tung-Sol 


Method of picking up heaters with 
clamp-type electrode after aligning them 
with the aid of bars arranged on bench 


Holding batch of heaters in cataphoretic 
coating solution 


Electric Inc. The paper clip is con- 
nected to the negative terminal of a 
Variac-controlled d-c power supply 
delivering 10 volts at about 100 ma. 
The clip is held for 24 seconds over 
an aluminum container serving as 
the positive electrode and contain- 
ing a special electrolyte obtained 
from Electron Tube Coil Co. Only 
the ends of the heater are im- 
mersed; these pick up solids of 
aluminum hydroxide and aluminum 
oxide from the solution. 

The solution is stirred continu- 
ously by a paddle-shaped Alnico 
magnet inside, driven magnetically 
by another magnet on the shaft of 
a small a-c motor in the stand under 
the container. Speed of stirring is 
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SENSITIVITY— ACCURACY—STABILITY 


make BALLANTINE 


PRODUCTION TECHNIQUES 


controlled by a rheostat in the 
motor circuit. This magnetic stir- 
rer is available from Scientific 
Glass Apparatus Co., Inc., Bloom- 
field, N. J. 

A signaling timer connected into 
the plating circuit cuts off plating 
current in 24 seconds. A lamp in 
series with the timer and bath indi- 
cates to the operator that the coat- 
ing process on a batch has been 
completed. 


The World’s Leading Electronic Voltmeters 


AUDIO TO 150 KC 


1 mv—100 v 


Model 300 


Voltage Range 


10 cps—150 ke Frequency Range 


Furnace Sample Holder 


2% ENTIRE RANGE Accuracy 


By J. SOLED and A. MACDONALD 


Ya meg. shunted by 30 pyf Input Impedance 


Signal Corps Engineering Laboratories 
Fort Monmouth, New Jersey 


IN THE DEVELOPMENT of the float- 
ing zone technique for the recrys- 
tallization of silicon, a need arose 
for a small metal sample holder. 
Tungsten was selected as the mate- 
rial for the supporting fingers be- 
cause they often approach close to 
the induction coil. In preliminary 
resistance heating, the fingers also 
act as conductors for the current. 
In the design evolved for the pur- 
pose, set screws pressing against 
each of the four tungsten fingers 
lock the irregularly shaped sample 
in place. The radial movement of 
each tungsten finger is obtained by 
a T-bar pivot construction. 
Stainless steel was used for all 
parts except the fingers, which are 
of 0.90-inch-diameter ground tunz- 


SUB-AUDIO TO 150 KC [Jeter,] Model 302B 


100 pv—-100 v 
2 cps—150 ke 


3% 5 cps—100 ke 
5% 2 cps—5 cps 
100 ke—150 ke 


2 meg. shunted by 15 pyft* 


AUDIO TO 2 MC 


Voltage Range 


Frequency Range 


Accuracy 


Input Impedance 


Model 310A 


100 pv—100 v 
10 cps—2 me 


Voltage Range 
Frequency Range 
3% to 1 me 

5% 1 me—2 me 


2 meg. shunted by 15 pyf* 


Accuracy 


Input Impedance 


AUDIO TO 6 MC Model 314 


1 mv—1000 v Voltage Range 
(100 uv—1 mv without probe) 


15 cps——6 mc 


3% to 3 me 
5% 3 me—6 me 


11 meg. shunted by 7.5 pyf Input Impedance 
(1 meg. shunted by 25 pyf without probe) 


PEAK-TO-PEAK Model 305 


1 mv—1000 v pk-to-pk Voltage Range 
10 cps—100 ke (Sine Wave) 


Frequency Range 


Accuracy 


Frequency Range 


3 psec—250 psec 

20 pulses per sec. 

5% for pulses 

2 meg. shunted by 15 pyf* 


Pulse Width 
Min. Rep. Rate 
Accuracy 

Input Impedance 


Sample holder with silicon in tungsten 
fingers 
*Shunt capacitance is 8 pyf on all ranges 


except two most sensitive ranges. 


Write for complete catalog of all 
Ballantine Electronic Instrumente 


BALLANTINE CABORATORIES, INC. 


Want more information? Use post card on last page. 


Parts of holder, showing T bar sockets 
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PRODUCTION TECHNIQUES (continued) 


sten rod 14 inches long. The body 
of the holder is ? inch in diameter 
and the pivots are made of *%-inch- 
diameter rod. 

Some of the characteristics of 
this design are open construction 
which is desirable for high-vacuum 


applications, ease of assembly 
K EAR FOTT which facilitates cleaning of parts 
and metal-to-metal contact of the 
ANNOUNCES components which improves cooling 
of the tungsten fingers. 
a new product line from the West The feature of grasping an ir- 
regular sample by adjustable 


CUSTOM AND STANDARD fingers could be used in other ap- 


plications such as surface analysis. 

MICROWA The fingers may be of varying 
4 lengths and may alternatively be 

constructed of nonmetallic materi- 


EQ U I PM E. NT als, such as quartz. 


STANDARD microwave equipment by Kearfott for laboratory or Spot Welder Makes Tap 
woduction includes attenuators, directional couplers, crystal- _— s 
ie wavemeters and all universally-used ishiiaibane compo _ Single Turn of Wire 
nents. Units have been developed for the S, C, X», X, and Ku IN SPOT-WELDING tap connections at 
microwave bands. Components to applicable AN specifications Helipot Corp., South Pasadena, 
are available in brass or aluminum—other materials to order. California, skilled workers use 
binocular microscopes in conjunc- 
CUSTOM-DESIGNED microwave equipment is a specialty of Kearfott. tion with a new technique in spot 
Manufacturing facilities, engineering-design personnel, a com- welding the very fine electrical con- 
plete test laboratory and wide experience can be brought to bear nections. This technique assures 
on your problem. Kearfott can supply specialized components that tap connections are attached 


such as rotary joints, RF sources, matched assemblies and test to a single turn only of the re- 
equipment such as: sistance wire, rather than to sev- 
eral adjacent turns as is often the 


X-BAND TEST SET MODEL W-109 case with conventional methods. 
Thus the high resolution, important 


A four-in one instrument that saves time 
and money. Precision Wavemeter, Signal 
Generator, Spectrum Analyzer and Power 
Monitor in a single instrument for rapid 
field or assembly line testing. Designed by 
Kearfott engineers, utilizing Kearfott spe- 
cialized microwave components. 


Write for brochures 
{_] X Band Test Set. 
{_] Microwave Components. 


mean, OE comrany, inc. 


LITTLE FALLS, NEW JERSEY 
WESTERN MANUFACTURING DIVISION 
14644 OXNARD ST.+ VAN NUYS, CALIF. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


EASTERN OFFICE 
1378 Main Ave 
SALES Clifton, N.J 
orrices MIOWEST OFFICE 
188 W. Randolph St 
Chicago, tll. 


SOUTH CENTRAL OFFICE 
6115 Denton Drive 
Dallas, Texas 


WESTERN AREA OFFICE: 
253 Vinedo Ave 
Pasadena, Calif 


Setup for welding wire lead for tap to 
single turn of resistance wire inside 
housing, by working through drilled 
hole in housing while observing opera 

“ tion through microscope. Lead is held 
in tweezer-type welding electrode 
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PRODUCTION TECHNIQUES (continued) se 
to the proper functioning of a pre- 

cision potentiometer, is not reduced. a 

None of the wire turns adjacent to 


tables help get the work done 


the one tapped are shorted out. 


Buffing Picture Tubes 


SCRATCH marks on the faces of tele 
vision picture tubes are removed 
economically, quickly and with no 
operator fatigue by using a Stow 
B50 flexible shaft machine in the 
plant of CBS-Hytron. This trans- 
mits one horsepower to the buffing 
pad while the motor rests on a 


with 30-50% more space efficiency 


About 250 square feet accommodate two more Auto-Shifts 
than separate boards and desks. Auto-Shift puts a large 
reference surface and drawer directly behind each drafts- 
man for maximum space and operating efficiency — especially 
effective in row installations. 


send Ton Mine a ht 


with much less draftsman fatigue 


Auto-Shift has greater flexibility. Note the foot and hand 
Buffing face of picture tube to remove releases (circled above) to adjust board height and slope 
scratches instantly. Fully counterbalanced top moves effortlessly. Drafts 
man can change working position often—fatigue is sharply 

bracket up out of the way. A half- reduced —and the work gets done with Auto. Shift 


inch flexible shaft six feet long, 

with a five-to-one reduction angle For the whole important Auto-Shift story, mail the 
head gives a buffing speed of 690 coupon below today. 

rpm. The machine is made by Stow This Auto-Shift booklet is yours, 


° . ’ . f it ii the Auto-Shif 
Manufacturing Co., Binghamton, ree. Contains oll the Avto-Shift 
facts, new ranges of sizes, data Ss 
New York. on new models 
for front and 


DRAFTING EQUIPMENT DIVISION 


rear of row in 
stallations. Fill 


’ * ry ° ry . 
Ceramic Twin-Triode eT Dee OEIES CG nCEES 
. ry’ r . 
Pumping Teennique 


{ 
Seupen now Two Rivers, Wisconsin 


aa FF 


NEW high-reliability developmental Fe 
ceramic tubes comparable to the Hamilton Manufacturing Company, Two Rivers 7, Wisconsin 
6SN7 are sealed without using ex- Please send me the new Auto-Shift booklet (ADR-97) 


haust tubulations, in a Government- 
sponsored Eimac program concen- | Wiese ss | 
trating on smaller tubes. An end | j 
disk of the tube is automatically 

brazed to the ceramic envelope in- City Siete —_—___. | 
side the vacuum chamber after J 


PI cisis Silinihensniitinnccaviclinmniehieg ables 


Ce a ad a reais ee 
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40-VOLT Inverse Cell Rating 
Combined with: 


LOW LEAKAGE... 


only 2 milliamperes per square inch average 
. one-half that of conventional rectifiers 


LOW INVERSE LOSS... 


heating as a result of low inverse loss at 
high voltage averages less than 5°C—one 
half that of conventional rectifiers. 


HIGH DIELECTRIC QUALITY... 


withstand surges up to twice rated voltage. 


PLUS the advantages of 
HIGH AMBIENT 


Operate in ambient temperatures up to 125°C 

No derating for 50°C 

Operate at temperatures that would destroy ordi- 
nary rectifiers—withstand accidental temperature 
excesses due to overload or cooling malfunction. 


LONG LIFE 


Newly developed inorganic barrier is inherently 
stable. Inverse characteristics actually improve with 
use. Life test now past 25,000-hour mark. 


a combination of 
outstanding features 


that results in 


MORE WATTS 
PER DOLLAR 
INITIAL COST 


LOWER 
ANNUAL COST 


WRITE TODAY 
for complete 


information 


Vickers Builds Better Rectifiers 
eS_ 2 e 


. m 


va SVICKERS ELECTRIC DIVISION 


tac. 
A UNIT OF THE SPERRY CORPORATION 


1801 LOCUST STREET + SAINT LOUIS 3, MISSOURI 


Want more information? Use post card on last page. 
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PRODUCTION TECHNIQUES 


pumpdown with heavy-duty pumps. 

From appearance, it is difficult 
to recognize the resulting design as 
a vacuum tube. The flat cylindrical 
shape resembles more that of a pill 
box. Flexible leads are provided be- 
cause the inherent reliability is ex- 
pected to permit soldering the tube 
permanently into a circuit. The 
tube is at present still in a pioneer- 
ing stage at the San Bruno, Calif. 
plant of Kitel-McCullough, but the 


Comparison of conventional 6SN7 twin- 
triode with ceramic equivalent 


ideas embodied in its design are 
believed to be fundamentally sound. 

In the new ceramic twin-triode, 
ceramic end disks comprise the 
anodes. Grids and cathode are 
separated by ceramic spacer rings, 
all assembled in stacked relation- 
ship in a confining ceramic en- 
velope cylinder. The grids are made 
by a photographic electroforming 
process for accurate high-speed pro- 
duction. The cathode button con- 
tains a packaged heater which is a 
structurally integral part of the 
unit. Since the heater is integrally 
formed, it cannot move or vibrate. 
All of the parts, including the elec- 
trode supports, are brazed solidly 
in position. Spot welds have been 
eliminated. 

The stacked construction was 
selected because it permits assembly 
without requiring skilled operators. 
It is also ideal for automatic ma- 
chine assembly operations, that also 
being one of the objectives of our 
program. 

The stacked onstruction  illus- 
trated is a basic design, adaptable 
for a variety of tube types. 
Eliminating the grids gives a twin- 
diode. Inserting more grids gives 
a twin-tetrode. While a twin struc- 
illustrated, this 
stacked structure is adaptable for 
the commoner single-unit tubes 
such as diodes and triodes. In some 


ture has’ been 
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(continued) 


Exploded view of ceramic twin-triode. 
From left to right, paris are anode disk, 
frame grid, ceramic spacer, cathode, 
ceramic spacer, frame grid, ceramic 
envelope and other anode disk. Base 
of complete tube shows in foreground 


designs the disk at one end of the 
tube supports the cathode and the 
disk at the other end 


anode, 


forms the 


thus providing a simple 
diode. This basic diode may then be 
expanded into a triode, tetrode or 
pentode simply by stacking in the 
requisite number of grids. Certain 
tube unlike 
blocks, are therefore common to a 


variety of tube types. 


parts, not building 


The proposed method of pumping 
these tubes is of interest. There is 
no exhaust tubulation on the tube. 
All parts are assembled and brazed 
together except one of the end wall 
disks. The exhaust then takes place 
in a vacuum chamber, while the 
end disk is held separated from the 
main body of the tube, providing 
a wide opening for withdrawal of 
gas. Exhaust 
with 


problems associated 
restricted pumping tubula- 
tions are thus avoided. As a final 
step, the end disk is lowered and 
brazed in place while the tube is 
still in the vacuum chamber. Many 
tubes can be exhausted simul- 
taneously in this manner. 

Bakeout and exhaust at 650 C is 
permitted because of the absence 
of glass and other low melting point 
materials. Flash getters are elimi- 
nated. 


Induction Bonding Cuts 
Cost of Stripping 
Stranded Wire 


NEWLY developed induction heating 


units for bonding stranded wire 
during the cutting and stripping 
operation have been studied by 
engineers of The William Brand & 
Co., Willimantic, Conn. 

After induction heating and prior 


to the cut and strip operation, it is 
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Ks 
limel moines 


A PROVEN 


QUALITY U.G. 


UG-37A/U 


MX.-554/U 
Al.11039 


UG-932/U 
AI-11022 


Allied’s reputation for precision 
made connectors is growing through- 
out the Electronic Industries. 


Our entire plant has earned ap- 
proved Air Force quality control 
and the U. G. connectors meet all 
government specifications. Sensitive 
testing devices make it possible to 
maintain tolerances to new mini- 
mums and assure the highest stand- 
ards of uniformity and dependability, 


Care of manufacture is reflected in 
all details, as weight and texture of 
silver plating and other items often 
overlooked or neglected, 


We xeep delivery promises 

Adequate plant facilities enable us 
to gear our delivery schedules to 
meet your production needs. 


AT 


Want more information? Use post card on last page 


: Pi 
CAd<ccosoooe? 


CONNECTORS 


WCE ET YVAY 
yay CORLL) 


Pa 
oC 7 


A ‘ 
Ny) , . UG-355/U 
P, Al.11006 
« Wee LT yAu) 


fav ene 2 


Here's another reason why our cus- 
tomers know we won't let them 
down. On 95°, of our connectors, 
we carry a large, complete inventory 
of parts. Overnight we can assemble 
and ship enough connectors to avoid 
production tie-ups, The remainder 
of the order promptly follows. 


Complete line of 
R.F. connectors 


Allied offers a complete line of 
R. F. connectors to meet your exact 
needs. In addition, we make specials 
to anyone's design. We have the en- 
gineers, tooling and experience to do 
the job. 


For quotations and fast action on 
quality connectors at the right price 
phone, wire or write; 


25th at Woodland Ave. 
Louisville 10, Ky. 





BOLOMETERS 


ghest Specification/Cost Ratio! 
N-821B 


The new Narda Bolometers offer optimum characteristics 
and specifications combined with long life and low cost. 


N-610B is designed for use in any crystal or Bolometer mount for 

measuring power, attenuation, antenna patterns, and in impedance 
meters for measurement of high VSWR’s. Correct bias current is 
obtained from all VSWR amplifiers and from all microwave watt- 
meter bridges. 


N-610B is interchangeable with 1N21 and 1N23 crystals in all 
waveguide and coaxial crystal holders. 


Pia: (Taal Ls 


NARDA iheracruns A COMPLETE LINE OF MICROWAVE TEST EQUIPMENT, THERMISTORS 
AND BO TERS. WRITE OR CALL FOR TECHNICAL LITERATURE . . . and use the Narda advisory 


services , i obligation. 


NARDA 


Want more information? Use post card on last page. 


$9.50 each 


supply now! 


N-821B may be used in any standard Bolometer or “barretter” 
mount. It is electrically identical to the N-610B, but is designed 
for holders of the 821 type Bolometer. 


Like the N-610B, N-821B is hermetically sealed, moisture-proof 
and tropicalized. Meets all shock and vibration requirements. 


THE NARDA CORPORATION 
66 MAIN STREET * MINEOLA, NEW YORK 
Ploneer 6-4650 





PRODUCTION TECHNIQUES (continued) 
important to quench the plastic 
with a wet sponge or some similar 
cooling method to obtain a clean 
strip. It is also important to use 
die type cutting blades and not V 
type since the latter has a tendency 
to destroy the bond by untwisting 
action. 

Consistent bonding can be ob- 
tained, but the tin coating flows 
into the interstices of the stranded 
wire (which is necessary to obtain 
the bond). Even with double-dip- 
ped tinned wires, in general it is 
necessary to dip-solder the cut and 
stripped wires to obtain a good 
soldered termination because there 
is insufficient tin remaining. De- 
spite this, the machine is a signifi- 
cant cost reducer in eliminating 
twisting before soldering and in 
easing the problem of handling cut 
and stripped wires without danger 
of flaring the conductor. 

In those operations where it has 
been found that induction heating 
bonded well and yet retained suffic- 
ient tin without the need to solder- 
dip, it was noted that: 

(1) The dial setting should be 
advanced only to the point where 
the tin coating is grayish or sim- 
ilar to a tarnished silver appear- 
ance. The dial should not be ad- 
vanced to the point where the tin 
coating becomes dark. 

(2) The termination operation 
should be done within 6 to 8 hours 
after the cut and strip operation. 

(3) The traditional aspiration to 
have a bright tinned appearance of 
the stripped wire prior to termina- 
tion will have to be discarded. It 
has been noted that with the gray- 
ish or tarnished silver-like finish it 
is still possible to get a good termi- 
nation without solder dip. 

(4) Though double tinning is 
not an industry standard and might 
present procurement problems, it 
does seem to indicate some slight 
advantage over the single or stand- 
ard tin coating. Double tinning 
also presents the disadvantage of 
higher cost than standard coating. 

(5) Double or heavy tinned 
stranded wire shows more consist- 
ently favorable performance. 

Close control of the extrusion 
process in insulating the wire is an 
extremely important factor 
tributing to successful use of this 
induction bonding technique. 


con- 
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-MINIATURE 


Servo Amplifier 
Inch — Weight: 50 Gr. 


Magnetic 


Size: 1 Cu. 


Here’s the perfect miniature magnetic amplifier, designed by 
Atlas engineers to match the Oster Company, 18V, 400 cycle, 
2 phase 2 ET-123 Model 2. The SA-427 
occupies only | cubic inch of space; weighs but 50 grams. It 
is available with either a high impedance control winding to 
work with a vacuum tube pre-amplifier, or a low impedance 
control winding to operate with a transistor pre-amplifier. The 
Atlas SA-427 has a gain of 1,000 and a response time of less 
than one-and-one-half cycles of supply frequency. FREE 
FOLDER . . . contains complete electrical and mechanical speci- 
fications. Write today for Booklet SA-427. 


servo motor type 


ATLAS ENGINEERING CO., Inc. 
3 EDGEWOOD ST., ROXBURY, MASS. 


in Canada 


CANADIAN ATLAS TRANSFORMER CO. LTD., 


NEW 
MULTIMETER 
KIT 


PS Sicnat f 
TRACER k 


CONDENSER ~ 
CHECKER KIT 


$1950 4 


TEST EQUIPMENT 


BUILD YOUR OWN — INCREASE 


KNOWLEDGE — SAVE MONEY — 
BUY DIRECT FROM MANUFAC- 
TURER .. . Top quality instruments in 
kit form featuring latest design and cir- 
cuit developments. Completely detailed 
step-by-step construction manual — clear 
pictorials —- complete schematics. All 
sheet metal work punched, formed and 
finished. Low kit prices include tubes, 
chassis, cabinet and all necessary con- 
structional components. 

Kits for the school — service shop — 
industrial laboratory — hobbyist, etc. 


VACUUM TUBE 
VOLTMETER KIT 


Write for free catalog 
for further information, 


iy eT 


BENTON HARBOR 14, 
+ scieahaaba iad 


SIGNAL 
GEN. Kit 
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17 CARLAW STREET, TORONTO, CANADA 


FREE TRIAL 


of America’s most popular 


Gm ES hme) 


A tired worker costs MUCH 
more than a good chair 


4-way adjustable backrest 
Scroll shaped posture seat 
Tamper-proof tubular all-welded 
construction 

Adjustable height ranges from 
17” to 25" or 24” to 32” 


Now test Royal's famous No. 515 
stool in your own plant without cost 
or obligation. See why the country's 
top firms choose it for superior versa- 
tility and durability. Write for free 
trial stool today! 


metal furniture since "97 EL > 


Royal Metal Manufacturing Co. 
175 Worth Michigan Avenue, Dept 2112 Chicage | 


Factories Los Angeles - Michigan City. Indiana 
Warren, Pa. - Walden, N.Y. + Gait, Ontario 
Showrooms: Chicago > Los Angeles - San Francisco 
New York City - Authorized Dealers Everywhere 


Royal Metal Mfg. Co., 
Dept. 2112 Chicago }, il. 
O We want to test your No. 515 stool for 60 days with- 
out obligation. Send short tall model 
O Please send your new catalog of industria! seating 


175 N. Michigan Ave., 


Name____ 
Firm Name 


Address 


City 





NEW PRODUCTS 


Edited by WILLIAM P. O'BRIEN 


67 New Products and 25 Manufacturers’ Bulletins Are Reviewed 
- » « Control, Testing and Measuring Equipment Described and 
Illustrated . . . Recent Tubes and Components Are Covered 


DELAY LINE 


has wide variation range 


ANDERSEN LABORATORIES, INC., 39 
Talcott Rd}, West Hartford, Conn. 
In the delay line illustrated continu- 
ous variation of delay time is ef- 
fected by rotary motion of a shaft. 
Variation can be as wide as 4 to 1 
from 10 to 40 
usec) with practical extremes being 
2.5 to 5 


Special 


(as for instance, 


usec and 20 to 75 usec. 


features include wide 


NONMAGNETIC RELAY 


has many applications 


MILLIVOLT METERS 


MULLENBACH ELECTRICAL MFG, Co., 
2300 E. 27th St., Los Angeles 58, 
Calif. The Capaswitch is a sensitive, 
nonmagnetic relay utilizing an en- 
tirely new actuating principle. In 
place of the electromagnetic coil 
of ordinary relays, it uses an elec- 
trostrictive capacitive unit to 
cause transfer of the contacts. The 
Capaswitch invites a multitude of 
applications, some of which may re- 


for aviation research 


MILLIVAC INSTRUMENT Corp., 444 
Second St., Schenectady 6, N. Y., 
has developed a new series of d-c 
millivolt meters covering a voltage 
range of 100 uv to 1 kv, at 6 meg- 
ohms input impedance on the low 
and 60 megohms on all 
ranges above 1 v full scale. They 
accurately-tuned 120- 
eps d-c modulator which is driven 
from its own highly stable 60-cps 
R-C tuned oscillator. The MV- 
17CP unit illustrated is designed 
for 400-cycle operation. The meters 
available as portable models 


ranges 


contain an 


are 


264 


OTHER DEPARTMENTS 


featured in this issue: 


Electrons At Work 
Production Techniques .. 
Plants and People 

New Books 


Backtalk ... 


range, high stability (short-time 
jitter nonexistent) smooth, positive 
action, ruggedness and dependabil- 
ity. Carrier frequency is 15 me; 
bandwidth, 3 mc; attenuation, 48 
db; and dynamic range, 25 db. Com- 
plete details are given in bulletin 


227. 


quire unusual circuitry. Consulta- 
tion with the company’s application 
engineers is welcomed. Nominal 
working voltage is 150 v d-c; maxi- 
mum operating voltage, 175 v d-c, 
and Capaswitch test voltage, 500 v 
d-c, Contacts are spdt, 1 ampere at 
125 v a-c (resistive load). Life ex- 
pectancy is 300,000 operations mini- 
mum at rated contact load. A 4-page 
folder gives chief features, com- 
plete specifications, a dimensional 
drawing, 9 of its applications and 
a special circuit. 


and in rack-mounted form, also 
with or without facilities for oper- 
ation as highly stable d-c amplifiers. 
In the latter case they have a gain 
of 1,500 and a d-e drift of less than 
50 uv referred to the input circuit 
over long periods of time. They 
may be used over a wide power sup- 
ply frequency range extending from 
40 to 500 eps. 


C-BAND WAVEMETER 
covers 3,500-6,500 mc range 


AMERAC, INC., 116 Topsfield Rd., 
Wenham, Mass. Model 230 C-band 
wavemeter is a coaxial-line type 
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2 New SYLVANIA SOCKETS save 
Assembly Time... Cut Costs 
... Improve Performance! 


Tube Shield 
Ground Strap 


New Sylvania 7-pin Miniature Printed-circuit Sockets. Con- 
¢ tacts and center shield are shaped so that sockets can be 
stacked one upon another for automatic feeding and assembly. 
Small slots are used on the circuit board to receive the contacts, 
resulting in stronger chassis construction. Only one socket assembly 5 
need be stocked since terminals can be interconnected by printing New Sylvania Solderless-type Sockets 


the circuit on the chassis board rather than using a metallic con- bei ° for aac ee ee —— 
endter on the socket eat ing made in all 7 and 9-pin miniature sizes. 


Contacts are shaped to provide reliable con- 
nections with the use of present wire-wrap- 
ping tools. 


Insulator is molded of general-purpose or low-loss phenolic. Con- 
tacts are brass or phosphor bronze, plated to suit your specification. 
Supplied with or without center shield. Now available in 7-pin 
construction with 9-pin miniature and other types to follow. Tube 
Shield Ground Strap can also be furnished. 

For full information concerning 
these or other Sylvania parts, or special 
quality components engineered to your 
See the full story of Sylvania‘s Fabri- own specifications, write to Dept. 4A- 


te cating Services in Sweet's Catalog — 1612, Sylvania today. 
ee et Product Design File. Look for 1b 


Sy 


Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 


In Canada: Sylvania Electric (Canada) Ltd., University Tower Building, St. Catherine Street, Montreal, P. Q. 
LIGHTING - RADIO + ELECTRONICS - TELEVISION 
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GERMANIUM DIODES 


instrument covering the frequency 
range from 3,500 to 6,500 me, by 
either the transmission or absorp- 
tion method. Among its features 
are: (1) a precision-ground lead 
screw, which helps give a high ac- 
curacy of measurement; (2) a cav- 
ity body made from a solid block, 
precision-machined to close toler- 
ances, giving extreme mechanical 
stability; (3) the use of Invar in 


with tiny gold junction 


HUGHES AIRCRAFT Florence 
Ave. at St., Culver City, 
Calif., has available a new line of 
germanium 
employing a miniature gold junc- 
tion. Their high forward conduc- 
with high back resistance 
properties make them particularly 


Co., 
Teale 


subminiature diodes 


tance 


TINY ELECTROLYTICS 


use tantalum as anode 


INTERVAL GENERATOR 


SPRAGUE ELECTRIC Co., 35 Marshall 
St., North Adams, Mass. The 
Tantalex capacitors are ideal for 
low voltage applications where they 
provide relatively large values of 
capacitance in a minimum of space. 
Use of tantalum as the anode gives 


for research and testing 


POTTER INSTRUMENT Co., INC., 115 
Cutter Mill Rd., Great Neck, N. Y. 
Model 3157 

megacycle preset 


multiple-sequence 
interval genera- 
tor provides a convenient means of 
yenerating a series of preset time 
delays adjustable in increments of 
1 usec, Typical applications include 
multiple-sequence control of high- 
speed camera systems and 
graphic units for firing 
ranges and destructive testing 
facilities. The includes a 
l-me crystal-controlled master oscil- 
lator that feeds one or more preset 
counters capable of producing an 
output pulse any desired number of 


radio- 
use in 


system 


266 


counts (microseconds) after ap- 
plication of a start pulse. Each 
counter is set to the desired num- 


the line displacement portion, af- 
fording a high frequency stability 
throughout the temperature range 
of 10 C to 40 C; and (4) tri-plating 
of all r-f surfaces. Power-handling 
capability by absorption method is 
from 0.5 mw to 1 w maximum; by 
transmission method, from 1 mw 
to 25 w (peak power). Approxi- 
mate loaded Q is 2,500. Net weight 
of the unit is 4? Ib. 


suitable for such applications as 
magnetic amplifier circuits, clamps, 
d-c restorers and logical gates. 
They are manufactured with a 
fusion-sealed, one-piece glass body, 
impervious to external contamin- 
ating agents. Actual size of the 
diode body is 0.265 in. long x 0.130 
in. wide, maximum. Dumet leads 
are tinned, easy to solder or spot- 
weld, 


them unusual stability of perform- 
ance, Only 4 in. in diameter x ,°, in. 
long, they are ideal for bypass, 
coupling and filter applications in 
low voltage transistor circuits. 
Other uses include transistor hear- 
ing aids and military amplifiers. 
Operating temperature 
20 to +65 C, with outstanding 
resistance to severe humidity. 


range is 


ber of microseconds (up to 999) by 
front 
For sequential intervals 


means’ of panel — selector 
switches, 
or extended delays, the output of 
one counter may be used to start 
another. Provisions made for 
using the equipment as a multiple- 
channel interval timer. The model 
illustrated has five separate timing 
channels, 


are 


TRANSDUCERS 


for sensing linear motion 

MINATRON Corp., 14 Cliveden Place, 
Belle Mead, N. J. A new line of 
linear motion displacement trans- 
ducers, featuring minimum size and 
high sensitivity, is now available in 
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at SEALING 
1. Transistor and diode assemblies PROBLEMS 
available with cans 









Ss Strain-free end seals for conden- 
ers, resistors, tubular assemblies 


Precision quality 


 ) » & hermetically sealed 
; A Tt ; = terminals and miniature 
‘\ . bs y/ closures are mass pro- 


duced by EI in hundreds of 
standardized designs. Eco 
nomical standard catalog items 
are available in a wide range 
of types offering electrical and 
mechanical characteristics that solve 
all but the most unusual circuit 
requirements. Where applications require 
modifications or completely new custom 
components, these can be supplied quickly 
4. Miniature sealed header with cush- and economically in reasonable quantities 
ioned glass constructica 


(mm ee cere ee ee ee ee ee ee es ee 


3. Single wire compression type min- 
iature sealed terminals 


é ‘ h RYRILATO 
kan dn, NAINNAS CARs © CONSTRUCTION 
oD 7 wmone or 
5. Lug type, lead thru insulators for PARKIMUM AG 


voltages from 2,000 to 4,000 (rms.) 


6. Octal headers with solid metal 
‘Dianks for high mechanical ‘strength 


7. Super SO compression head- 


ers offer maximum shock resistance ® ELECTRICAL INDUSTRIES 


DIVISION OF AMPEREX ELECTRONIC CORP. 
44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 


* 


bh 
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Fairchild Precision Potentiometers 


Type 751, resistance range 400 to 20,000 ohms, linearity 
+0.5% or better; Type 741, resistance range 500 to 
25,000 ohms, linearity +0.5% or better; Type 754, re- 


TYPE 751 Ya" sistance range 800 to 100,000 ohms, linearity +0.15% or 
better. All are extremely compact and are available with 
TYPE 741 1%” servo mounts. Internal clamp rings permit ganging with 
out increasing overall diameter. All have gold-plated ter 
o- minals for reduced contact resistance and easier solder 
TYPE 754 2 ing. Standard resistance values Types 741 and 751—500 
L000, 5000, 10,000, 20,000 ohms; Type 754—1000, 
5000, 10,000, 20,000, 50,000 ohms. 


Three more reasons why 


Fairchild can supply ALL your 
precision potentiometer needs 


Fairchild makes a complete line of precision potentiometers to fill all 
your needs—linear and nonlinear potentiometers, single or in ganged 
combinations . .. single-turn, helical and linear motion ... with servo or 
threaded bushing mounts ... and with resistance elements to meet your 
requirements, 

Fairchild guarantees accuracy of +1% in nonlinear types and +0.5% 
in linear types. Highly accurate production methods and close mechani 
cal tolerances, plus thorough type-testing and quality control, assure high 
resolution, long life, low torque and low electrical noise level in every 
Fairchild potentiometer. For more information, or for help in meeting 
your potentiometer problems, call on Fairchild Camera & Instrument 
Corp., Potentiometer Division, 225 Park Avenue, Hicksville, L. I., N. Y., 
Department 140-53A_ 3. 


#Rx 


i 
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"PRECISION POTENTIOMETERS 
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NEW PRODUCTS (continued) 


32 models with linear displacement 
ranges from 0.003 in. to 2 in. Lyn- 
A-Syn transducers are highly ac- 
curate and sensitive inductive com- 
ponents for precise sensing of recti- 
linear motion. Operation of the 
units is based on the linear change 
in flux linkage between the primary 
coil and secondary coils with dis- 
placement of the high-permeability 
metal core. The large range of 
available models allows the systems 
engineer to select units designed 
for power frequency or medium 
audio-frequency operation, and at 
input voltages of 0.5 to 10 v. Physi- 
cal size of the Lyn-A-Syn models 
ranges from 15/64 in. o.d. « 15/64 
in. long for the 0.003-in. linear dis- 
placement unit to in. o.d. xX 94 
in. long for the 2-in. linear displace- 
ment unit. The photograph shows 
a 0.005-in, magnetically shielded 
unit, and a 0.010 standard minia- 
ture model, 


BRIDGE BALANCE 

has 18 channels 

AMERICAN HELICOPTER, Div. of 
Fairchild) Engine and Airplane 
Corp., 1800 Rosecrans Ave., Man 
hattan Beach, Calif. Model BP- 
ISA is an 18-channel bridge balance 
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INSTRUMENT CORPORATION 
OF AMERICA 


st As Aya as 


eS Tel est rem accuracy and 
super-dependability to the 
most rigid specifications 


erase sssl sia) 


and equipment including 
SYNCHROS, GYROS, RADAR 

FIRE CONTROL, TEST TABLES 

and other CRITICAL APPLICATIONS 
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THE 


F NORDEN 
P Synelvce. Abignicent Set 


NORDEN TEMPERATURE PROBES 

~~, A designed for all-weath- 

er operation in the 

“4 sub-sonic and super- 
Se sonic range. 


NORDEN PRECISION REDUCTION 
GEAR BOXES 


» designed for maximum 
performance with min- 
imum weight and ul- 
tra-precision, 


NORDEN DIGITAL CONVERTERS 


& 


NORDEN COMPUTER TEST SETS 


designed to transpose 
mechanical informa- 
tion accurately into 
comprehensive digital 
notation 


are designed and 
maaufactured to meet 
exacting requirements, 


Today, when scientific research 
is continuously pushing yester- 
day’s findings into obsolescence, 
the precision of many new de- 
velopments should be ascer- 
tained by an extra sensitive 
testing device that can provide 
very fine electrical zero settings 
— the Norden Synchro Align- 
ment Set. 


PORTABLE, SELF-CONTAINED 


Used in laboratory or production testing 
to check electrical zero alignment of 400 
cycle per sec. synchros and resolvers, this 
set operates from a power source of 
115V rms. +10%, 400 cycles per sec. 
+5%. It provides switching for proper 
connections to any of four types of 
synchros as well as excitation voltages 
with properly related phase to the phase 
sensitive voltmeter measuring the synchro 
alignment. 


MAXIMUM ACCURACY 


The accuracy of synchros in various com- 
puting or measuring systems is generally 
dependent upon the zeroing of elements 
in addition to the basic precision of the 
synchro itself. The NORDEN Synchro 
Alignment Set, which eliminates both 
harmonic and quadrature voltages, per- 
mits very precise readings of the true, 
fundamental electrical zero. 


NUMEROUS USES 


The NORDEN Synchro Alignment Set is 
most valuable in routine checking, trouble 
shooting, and electrical alignments of 
new components. It will align 400 cycle 
transmitters, differential transformers, 
control transformers, and resolvers with 
excitation currents of 0.15 amps. or less. 
It may also be used to check the position- 
ing of a synchro or resolver by direct 
measurement without disturbing the ex- 
isting position. 


NORDEN standards, recognized the 
world over, are equally exacting for 
small units like the Synchro Alignment 
Set as for expansive Navigational, 
Fire Control, or Bomb Director Systems. 
Please write for descriptive folders. 
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NEW PRODUCTS (continued 


with provisions for controlling the 
electrical balance, sensitivity and 
calibration of 
sensing 


resistance bridge 
such as. strain 
wages, accelerometers and pressure 
pickups. It only 2.4 Ib. 
and its overall dimensions are 7 
in. x 34 in. x 34 in. Ten-turn 
potentiometers with shaft locks are 
employed for 
Calibration resistors 
to within + 0.1 
over a 


devices, 


weighs 


circuit balancing. 


are accurate 
percent, operating 
10 F to 200 F temperature 
range with a temperature coefficient 
of 0.00002 per deg C. Model BP- 
18A is ideally suited for use in air- 
craft and guided missiles flight 
instrumentation as well as a labor- 
atory instrument. 


VOLTAGE REGULATOR 


for aircraft systems 


RHEEM Mrc. Co., 9236 East Hall 
Rd., Downey, Calif. The REL-11 
subminiature voltage regulator is 
designed for missile or aircraft in- 
strumentation systems. It regulates 
within 0.1 
tions of 25 percent and input 
variations of + 20 percent. The out- 
put is 100 to 150 v d-c at 100 ma. 
Dimensions are 4.7 in. 2.8 in. > 
13 in., and it weighs 7 oz. The 
voltage regulator functions to 
specifications and is completely re- 
liable while subjected to 
environmental conditions. 


percent for load varia- 


severe 


TINY CONNECTOR 
for printed circuit use 


CIRCON COMPONENT Co., 17544 Ray- 
mer St., Northbridge, Calif. The 
SM4F116 subminiature multiple 
circuit connector weighs less than 
0.8 gram (about 1, 0z) and is less 
than 0.03 cu in. in volume. It is 
usable in both printed circuit and 


December, 1954 — ELECTRONICS 





Convert to 
Dual Channel 
Operation in 
the Range of 


DC to 15 MC 


A one microsecond rectangular 
pulse was fed to both channels of 
the Electronic Switch. Note lack of 
relative phase shift and excellent 
oy ee 


...using any Single-Channel Oscillograph 
with the 


NEW DU MONT 
TYPE 330 ELECTRONIC SWITCH 


The new Du Mont Type 330 Electronic Switch is a self- 
contained accessory for oscillography that permits... 


1. Converting any single-beam oscillograph into a 
dual-channel instrument. 

2. Adding a channel to any multi-channel instrument. 

3. As a chopper, converting an a-c oscillograph for 
d-c measurement. 


Within the range of DC to 15 MC, the Type 330 is 
limited only by the characteristics of the cathode-ray 
oscillograph being used. 


This is the answer to those studies requiring compari- 
son between two or more functions. Maximum time shift 
between the channels of the Type 330 is within one milli- 
microsecond. Both channels may be adjusted for unity 
gain making it a simple matter to superimpose two 
phenomena for very precise time, phase or amplitude 
comparison. 


Three free-running switching rates, IKC, 1OKC and 
100KC, or triggered operation allow selection for best 
presentation on the cathode-ray oscillograph. The Type 
330 can be connected into a test setup or disconnected 
as the need arises. 


MAJOR SPECIFICATIONS 
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SIGNAL CHANNELS 


. Sinusoidal Frequency Response: with 


an output load of 60 uuf, either chan- 
nel, flat to d.c. and down not more 
than 3 db at 15 me. 

Amplifier Rise Time: with. external 
load of 60 uuf, no greater than 0.022 
usec, 


. Variable Attenuator: Each channel 


has two series stepped attenuators 
with attenuation ratios of 1, 2, 4, 10, 


20, 40, 100, 200, and 400; accuracy 
of attenuators + 2%. 


. Output: Level is zero volts d.c. with 


no signal or positioning voltage; 
positioning controls provide +1 volt 
of d.c. positioning voltage. 
SWITCHING 

Recurrent: Free-running, fixed fre- 
quencies of approximately 1 KC, 10 
KC and 100 KC; Triggered, rate may 
be triggered at 0 to 100 KC rates. 


price S295 


WRITE FOR COMPLETE INFORMATION 


ALLEN B. DU MONT LABORATORIES, INC. 
INSTRUMENT DIVISION 


760 BLOOMFIELD AVENUE «+ CLIFTON, N. J. 





NEW PRODUCTS (continued) 


_o. Cc 
t | conventional cabling applications. 
et ¢ | This 4-contact connector permits 
he ~ | side-by-side and end-to-end mount- 
| ing of any desired combination 
MINI-BDUAL with a rated maximum load of one 
* e * ampere per contact. The open-end 
Va riab le Ca a Ci tor feature allows accomodation of 
Pp straight edges of any size printed 
circuit without special shapes or 
fabrication. It will connect inde- 
pendently to both sides of a circuit 


and is particularly adaptable to 
transistor circuits. 


* PAT. APPLIED FOR 


TINY PRECISION POTS 
are wire-wound units 

ACE ELECTRONICS ASSOCIATES, 125 
Rogers Ave., Somerville 44, Mass. 
Model No. 500 Acepot is a new 
standard in subminiature’ wire- 
wound precision potentiometers. 
The unit illustrated features }-in. 
diameter, special precision winding 
equipment and assembly process, 


SUB-MINIATURE RECEIVERS | use of new materials and _ tech- 


niques for the lowest dielectric con- 


and SUB-MINIATURE | stant and power factor; extremely 
TRANSMITTERS low torque; and availability in 


threaded bushing, servo or tapped 
DIMENSIONS: (exclusive of shaft) | ole mountings. 
13446” x 1%6” x 144.6”. Capacitance 
Range: up to 385 mmfd per section, 
with at least 10:1 ratio from maxi- 
mum to minimum, Both “rotors” and 
both “stators” are isolated for flexibil- 
eciiiene: <mndele ity of circuitry. Specially cut plates 
available only. For are possible but not recommended. 
a eooeae Shaft diameter: 44” or 14”. Standard 
See citi Shaft length: 34”. Other lengths to 
wire or phone. order. Weight 14 oz. Patent Applied 
For. 


QUARTZ CRYSTALS and ELECTRONIC DEVICES by 


FIVE-INCH CRT 
waicCo ELECTRONICS COMPANY for radar applications 
y MT. HOLLY SPRINGS, PA. | GENERAL ELECTRIC Co., Syracuse, 


PHONE 376 N. Y., has announced a new 5-in. 
cathode-ray tube for radar applica- 
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NEW PRODUCTS 


(continued) 





tions. It has a high-resolution elec- 


tron gun providing an exceptionally . 

narrow trace on the screen. The 

tube, type GL-5FP14-A, has a max- 

imum line width limit specification ee j : 
of 0.25 mm. The decrease in line ey E 





width, or spot size, means that tar- 


get identification will be aided con- 
siderably. The tube is all-glass, 
: employs magnetic focus and deflec- rsa 


tion, has a 53-deg deflection angle, 
and has a medium-long persistence 200 to 2500 me/ sec 


phosphor. Typical operating con- 


ditions are: anode voltage, 5,000 \ 50 watts to 400 mc 
d-c; grid No. 2 voltage, 250 v d-c; 25 watts to 1000 mc 
grid No. 1 voltage (for visual ex- 10 watts to 2500 mc 


tinction of focused undeflected 
spot), —25 to —70 v d-c; spot posi- 
tion, 9 mm; typical line width A, 1141A Cavity Oscillator 
0.009 in. 


A NEw INSTRUMENT of unusual capa- 
bilities, the Maxson Model M1141 
R-F POWER AMPLIFIER UHF Wideband Power Oscillator, pro- 
for missiles and aircraft vides exceptionally broad frequency 
coverage and substantial power output 


RHEEM MFG. Co., 9236 East Hall ; ; : 
in a single source. A simple changeover 


Rd., Downey, Calif. The miniature 


















r-f power amplifier, REL-09, is cur- of feedback assemblies provides over- 
rently being used in missile and lapping coverage of the full range in 
aircraft instrumentation systems. two bands. For easier portability, the 
The unit utilizes an Amperex 6360 instrument is divided into two units. 
tube, tunes from 215 to 235 me, pro- Provision is made for internal and ex- 
vides 10-w output and weighs only ternal amplitude modulation and for 
12 oz. Operating voltages are: B CW operation. With its smooth tuning 


+ 250 v d-c; filaments, 6.3 or 12.6 
v, and bias —45 v d-c. The unit will 
function properly and be completely 
reliable when subjected to severe 


and precise resettability, the Model 
M1141 is an excellent general-purpose 
signal source. 


environmental conditions. 


1141B Power Supply and Modulator 





Frequency Ranges 
LOR Ss 200 to 1050 mec — 1000 to 2500 me 


NX hia Calibration Accuracy 
+ 1% or +5 me whichever is greater 
a Resettability............. _ better than 0.1% 









MAXSON develops and manu- 
factures systems, subsystems, 
and components in armament, 
navigation, electronics, and spe- 


Internal square-wave 400 cps 
Internal square-wave 1000 cps 


TOROID COIL Modulation / Internal sine-wave 400 cps 


. ° Internal sine-wave 1000 cps 
encased in epoxy plastic i tenial 


cial devices 
Ask for facilities report. 














Hycor Co., INc., 31423 Vanowen Outpu’ impedance ............50 ohms (neminal) 


t » North Hollywood, Calif., is er Price, including both units—$1990 net F.O.B. Long Island City, N. Y. 
ducing a new postage-stamp toroid Write for free bulletin E1254 , 


’ coil consisting of a subminiature 


molybdenum permalloy toroid core 
460 WEST 34th STREET, NEW YORK 1, N. Y. 


with a winding having a resi- 
Plants at Old Forge, Penn. and Long Island City and New York, N. Y. 














dual hole as small as ve in. Wind- 
ings are impregnated with a 
special compound and the finished 
coil is encased in a tough epoxy 
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EVEN A SMALL 


tw 5.S.WHITE FLEXIBLE SHAFT 
CAN RESULT IN BIG SAVINGs 


illustrated is a cutaway 

of a truck recorder drive, 

in which a 3” S.S.White 

power drive flexible shaft S.S.WHITE 
replaced — as a FLEXIBLE 
means of  transmittin 

power around a 90° ion SHAFT 
The shaft not only saved 

parts, but it eliminated 

troublesome breakage 

caused by excessive fric- 

tion of the gear train in 


cold weather. 90° ELBOW 


ECONOMIZE 
WITH FLEXIBLE SHAFTS 


If the products you manufacture 
include power drives or mechan- 
ical control systems, you will find 
ample cost-saving opportunities 
in the use of S.S. White flexible 
shafts for these purposes. 
S.S.White engineers stand ready 
to assist you in working out any 
application you may have. 


BULLETIN 5306 gives details 
on how to select and apply 
flexible shafts. Send for your 
copy. Address Dept. E 


P.5 
COR@, ° 
THE INDUSTRIAL DIVISION 
DENTAL MFG. CO. 10 East 40th Street 
PE YORK 16, N. vw. 


Western District Office * Times Building, Long Beach, California 
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NEW PRODUCTS (continued) 


plastic. Tinned No, 20 Awg wire 
leads are provided and the coil 
may be handled and mounted in the 
manner of its counterpart, the post- 
age-stamp mica capacitor. Dimen- 
sions are 13 in. x 44 in. x @ in. 
thick. It is available in any induc- 
tance up to 1 henry. Useful fre- 
quency range covers 1,500 cps to 
150 ke, dependent upon the induc- 
tance value. The unit can withstand 
temperatures from —55 C to +125 
C, plus extreme environmental con- 
ditions. These coils are also avail- 
able in the unencapsulated form 
with the winding ends exposed for 
making direct connections. Unen- 
capsulated dimensions are only 8 in. 
o.d. x #2 in. thick. 


AMPLITUDE MODULATOR 
for use with magnetic tape 


ALLEGANY INSTRUMENT Co., 1000 
Oldtown Road, Cumberland, Md., 
announces a new amplitude modu- 
lator for use with magnetic tape in 
the frequency range of d-c to 5 ke 
which is amplitude modulated by 50 
ke. This signal in turn modulates 
the tape and has the advantage of 
greatly reduced cost over f-m sys- 
tems. Input sensitivity is 1 mv. 


MODULATOR 
for microwave spectroscopy 


POLARAD ELECTRONICS CorpP., 100 
Metropolitan Ave., Brooklyn 11, 
N. Y. The Stark modulator provides 
a referenced high voltage, and a 
variable frequency square wave to 
be applied to the waveguide elec- 
trode containing gas under test. 
The square-wave modulation facili- 
tates the viewing of the Stark 
effect in microwave spectroscopy by 
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NEW PRODUCTS continued) 


supplying a high voltage waveshape 
capable of working into a capacitive 
load which is presented by the 
Stark cell. The output level is con- 
tinuously variable from 10 v to 
1,000 v peak to ground over the 
frequency range of 50 to 30,000 
cps and is monitored by a 2-percent- 
accuracy direct-reading voltmeter. 
Either sine-wave or pulse input 
may be utilized in driving the 
modulator, 


A-F CURVE TRACER 
features 12-in. crt 


MAIco Co., Minneapolis, Minn., has 
introduced a new audio-frequency 
curve tracer that can cut testing 
time in half. It features a giant 12- 
in. c-r tube instead of the 5-in. tube 
in common use. The device is used 
for research, quality control and 
production line testing of receiver, 
loudspeakers, microphones, filters, 
transformers and other partial or 
completed audio assemblies. Chief 
advantage of the curve tracer is the 
extra ease of visibility, enabling the 
operator to get a fast, accurate 
picture of the frequency response 
of the unit under test. 


PICTURE TUBE 
with 17-in., 90-deg deflection 


WESTINGHOUSE ELECTRONIC TUBE 
Div., Box 284, Elmira, N. Y., has 
available a new 17-in. tv picture 
tube. An improved bulb design per- 
mits 90-deg deflection and a weight 
reduction of 54 lb with a resulting 
overall length reduction of approxi- 
mately 3 in., compared to previous 
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IF YOUR NEED IS TO GET ELECTRIC 
CURRENT FROM A STATIONARY WIRE 
TO A ROTATING OBJECT, THERE’S NO 
ONE WHO CAN DO IT BETTER THAN 
PMI 


From miniature one circuit slip ring assem- 
blies to giant 8-foot complete installations, PROJECT 13£270 


° SRA. for ground-to-air radar. Customer: 
PMI can produce electro-mechanical de- snchian’ Sil te tee dah 


vices to meet your most exact requirements. volts RMS 60 cycle. Circuits withstand 
2,500 volts RMS 60 cycle. Adjacent ring 
cross talk at 30 me is 60 DB. 80 Circuits. 


P M INDUSTRIES, INC. 


270 FAIRFIELD AVENUE 
STAMFORD, CONNECTICUT 


Want more information? Use post card on last page 





/ 
a 


et 


AETICALLY 
. p TYPES 


SEGUNDO, CALIFORNIA + ORegon 8-62 


e eA 1 al 


ce ee ele : APE eeeed 


Want more information? Use post card on last page. 


rlEW PRODUCTS continued 


17-in. models. Two new tube types 
(17ATP4 and I17ATP4-A), are 
available. Both are electrostatic 
focus, directly viewed picture tubes 
of rectangular glass construction. 
Both tubes have external conductive 
coatings. The 17ATP4-A_ has an 
aluminized screen for increased 
picture brightness. 


SILICON DIODES 
use p-n junction structure 


NATIONAL SEMI-CONDUCTOR PROD- 
ucts, Evanston, Il., has available a 
line of silicon diodes employing a 
p-n junction structure. They are 
characterized by excellent stability, 
extremely low reverse current, 
moderate to heavy forward con- 
ductance and a sharply defined low 
impedance breakdown region in the 
reverse direction which occurs at a 
particular applied voltage termed 
the Zener voltage. Internal con- 
tacting is a shock tested alloyed 
junction that will withstand mili- 
tary as well as commercial usage. 


VARIABLE CAPACITOR 
for tiny receivers 


McCoy ELECTRONICS Co., Mt. Holly 
Springs, Pa., has developed a 
Mini-Dual variable capacitor for 
subminiature receivers and sub- 
miniature’ transmitters. Dimen- 
sions, exclusive of shaft, are {4 in. 

1! in. x 1,4, in, Capacitance range 
is up to 385 usf per section, with 
at least 10 to 1 ratio from maximum 
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NEW PRODUCTS (continued) 


to minimum. Both rotors and both 
stators are isolated for flexibility 
of circuitry. Other 
include: shaft diameter, *s in. or 4 
in.; standard shaft 
weight, only 4 oz. 


specifications 


length, in.; 


TOROIDAL INDUCTOR 
is continuously variable 


BURNELL & Co., INc., 45 Warburton 
Ave., Yonkers 2, N. Y. The Roto- 
Roid continuously variable toroidal 
inductor is stepless and employs no 
mechanical resistance contacts and 
is therefore free of noise and wear. 
It provides a 3 to 1 range of maxi- 
mum-to-minimum inductance’ in 
180-deg rotation of a shaft, and at 
maximum inductance provides the 
full Q of the toroid it 
RotoRoids are hermetically 
and are virtually 
shock preof. 
or panel 


contains. 
sealed 
vibration and 
They can be chassis 
include 


Uses 


mounted. 
tunable audio oscillators, variable 
impedance devices, adjustable selec- 
tive networks, variable phase shift 
networks, variable filters, servo sys- 


tems and telemetering. 


TEST SET 
for noise figure measuring 


LINEAR EQUIPMENT LABORATORIES, 
INC., Brightwater Place, Massape- 
qua, L. I., N. Y. Model HF-20 noise 
figure test set comprises a wide- 
band amplifier, built-in 3-db attenu- 
ation network, detector and output 
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STRUTHERS-DUNN 


PORE VILE EA Aa te 19 
att LS Na 


.. . from the smallest to the largest 
... and everything in between! 


Industrial Electronic Military 


QUICK GUIDE . . . to the most popular 
of the S-D 5,348 relay types. 


STRUTHERS-DUNN, inc., 
Pitman, N. J. 


Without obligation send the 20-page “Quick Guide 


S-D relays and timers 
Name 

Position 

Company 


Address 


SALES ENGINEERING OFFICES IN: ATLANTA © BALTIMORE © BOSTON © BUFFALO © CHARLOTTE © CHICAGO 
CINCINNATI @ CLEVELAND e DALLAS © DETROIT © KANSAS CITY © LOS ANGELES © MINNEAPOLIS © MONTREAL 
NEW ORLEANS © NEW YORK @ PITTSBURGH © ST. LOUIS © SAN FRANCISCO @ SEATTLE © SYRACUSE @ TORONTO 


Want more information? Use post card on last page 277 





What are YOUR pa 


f 


meet your exact specifications 


You can order from Precision in an infinite variety of sizes, shapes, 
I.D.’s or O.D.’s and be sure of the finest quality and construction, 
plus uniformity throughout. You can specify kraft, fish paper, ace- 
tate, combinations, phenol impregnation, etc., whichever material is 
best suited to your particular application. 

Precision’s modern high production facilities and rigid manufac- 
turing control bring you all these advantages at lowest possible cost! 

Request samples and Arbor List of over 2000 sizes. 


PRECISION BOBBINS CUT COIL COSTS 


Eliminate rejects, waste, loss of time. Order 

15 in any size or shape, plain or fitted with leads, 
slots or holes. Flanges cut to your specifica- 
tion. Ask for samples and bulletin. 


Sales Representatives in: 


New England Missouri, Southern Illinois, lowa: 
Fromingham, Massachusetts, Framingham 7091 St. Lovis, Missouri, Sterling 2318 


Metropolitan New York, New Jersey Marylard 
Jersey City, Nes Jersey, Journal Square 4.3574 Baltimore, Maryland, Plaza 2-3211 


Upstate New York Philadelphia, Camden: 
Syracuse, New York, Syracuse 76.8056 Philadelphia, Pa., Chestnut Hill 8.0282 


Northern Ohio, Western Pennsylvania California: 
Cleveland, Ohio, Atlantic 1.1060 Pasadena, California, Sycamore 8.3919 


Indiana, Southern Ohio: Canada: 
Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 


Maas Be edt 


patci ae 2041 W. CHARLESTON ST. CHICAGO 47, ILL. 
ae Plant No. 2: 79 Chapel St., Hartford, Conn. 
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NEW PRODUCTS (continued) 


indicator, and necessary electron- 
ically. regulated power for both 
amplifier and most tuners.  Intro- 
duction of attenuation does not 
affect selectivity. It permits uni- 
form, consistent measurements of 
noise factor, and observation of 
tuner r-f selectivity. 


PRESSURE TRANSDUCER 
has 50-sec rise time 


ULTRADYNE ENGINEERING LABS., 
INc., P. O. Box 8007, Albuquerque, 
New Mexico. Model S-3 pressure 
transducer operates on the variable 
reluctance principle and is suitable 
for use with a wide variety of rec- 
ording and telemetering systems. 
It is especially suited for transient 
and h-f pressure measurements. The 
gage has such features as 50-usec 
rise time, 1l-percent or less non- 
linearity, 0.1 to 0.4-percent hyste- 
resis, 0.03-percent-per-g accelera- 
tion sensitivity and 0.01-percent- 
per-deg F zero shift with tempera- 
ture. It weighs 2 oz and is ? in. 


? in. < 1, in. in size. 


TINY, RELAY 
with bifurcated contacts 


MAGNECRAFT ELECTRIC CO., 1448 W. 
Van Buren St., Chicago 7, IIL, an- 
nounces development of miniature 
relays with bifurcated (twin) con- 
tacts for reliable switching of ex- 
tremely low voltage and low cur- 
rent. Flexibility of the long bifur- 
cated contact springs enables the 
twin points to make contact inde- 
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NEW PRODUCTS (continued 


pendently, thus permitting one 
point to make contact, even when 
the other is blocked by dust or grit. 
3ifurcated contacts are available 
with series 22 relays, for a-c or 
d-c, in open types, as well as with 
a wide selection of hermetically 
sealed and dust-tight enclosures. 
Literature is available on request. 


fai 
age 


Bd 


oe 


D-C AMPLIFIER 
used with oscillographs 


ALLEGANY INSTRUMENT Co., 1000 
Oldtown Road, Cumberland, Md. 
Model 306 d-c amplifier is designed 
for use with galvanometer oscillo- 
graphs. These amplifiers employ 
electronic inversion of d-c and sub- 
sequent amplification on a-c am- 
plifiers. They may be employed 
either for strain gage or thermo- 
couple work. Packaging is for 
19-in. rack. Power unit may be 
supplied for either 24 v d-c or 110 
v, 50 cycle. 


SSB FILTER 


is fixed tuned and compact 

BURNELL & Co., INC., Yonkers 2, 
N. Y. The S-16000 single sidehand 
filter is designed for use in ap- 
plications where upper sideband 
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BI-DIRECTIONAL 
STEPPING SWITCH 


GOING FAR BEYOND the limitations of stepping switches that operate 
in only one direction, STERLING'S new Type SS Stepping Switch 
operates in both directions! 

This bi-directional stepping switch, having tivo driving magnets, 
is normally equipped with a 4-level, 12-position bank and wipers. The 
wiper shaft is rotated—either clockwise or counterclockwise, in 10 
increments—by an intermittent ratchet-and-pawl action, depending 
on which of the electro-magnets is energized. Interrupter contacts 
act as an interlock to protect against partial steps and to permit self- 
stepping. Limit switches stop rotation at the end of the bank travel 
Coils are available for DC currents up to 120 volts 

The range of possibilities of Model SS as a stepping switch 
alone is extremely wide... differential counting, remote selection of 
circuits under control of impulses, as a digit-storage register in 
automatic computers, etc. 

Without wipers, the impulse-operated “motor” may be adapted 
to position servo-motors or potentiometers, Designers of automatic 
machinery will undoubtedly find many more uses for this versatile, 
new STERLING product. 


For further details, write STERLING ENGINEERING COMPANY, INC., 54 Mill 
Street, Laconia, N. H. (Subsidiary of American Machine & Foundry Company). 
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SOMETHING WVEW For THE 


ELECTRICAL AND 


ELECTRONIC INDUSTRIES | 


Here is another group of silver 
products produced and supplied 
by Handy & Harman to help solve 
conductivity problems. 

Silver particles with their ex- 
cellent corrosion resistance and 
exceptional conductivity, wheth- 
er in the form of crystalline pow- 
der or wafer-like flake, make 
possible conductive coatings and 
even resistive coatings as well. 


Are you a user or interested in 
the use of silver powders or 
flakes? If you are, do you have 
conductivity or density prob- 
lems? Are you looking for better 
covering power, better flow char- 


eel 
ite 


Ted 


acteristics or a particular particle 
size? If so, get in touch with us. 
We'll be glad to cooperate and 
help solve problems involving 
materials of this kind. 


TYPICAL USES OF 
SILVER POWDERS 
AND FLAKES 
Sintered Metals 

Silver Paints 
Silver Cements 


Printed Circuitry 
Conductive Coatings 


a 
@ 
* 
@ Silver Inks 
* 
* 
& 


Resistive Coatings 


OFFICES ond PLANTS 


HANDY & HARMAN = 2s 


General Offices: 82 Fulton $t., New York 38, N.Y. 


Want more information? Use post card on last page. 
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operation is preferred. It may be 
installed in any existing amateur 
receiver or in a new design. It also 
can be used for reception not only 
of ssb but of regular a-m signals. 
The new filter uses toroidal coils of 
high Q instead of costly crystal 
elements, to provide a narrow-band 
sharp cutoff response which insures 
maximum intelligibility and maxi- 
mum signal strength. It is fixed 
tuned, requires no adjustment, and 
is compact, hermetically 
rugged and trouble-free. Price is 
$40. Those filters are desiened to 
be need in a 50-ke second i-f ampli- 
fier With normal tuning, sidebands 


sealed, 


as much as 3,009 ens above the 
carrier pre pessed with not more 
than 3-db attenuation. the 


it attenvated 15 db. and the side- 


carrier 


hand: 200 ens ov more below the 


cavricr are attenuated at least 30 db. 


POTENTIOMETER 
and millivolt source 


ALLEGANY INSTRUMENT Co., 1000 
Oldtown Road, Cumberland, Md. 
Model P-55 is a= miniaturized 
potentiometer and millivolt source. 
Small size and light weight make 
it truly a portable instrument. The 
input is dual, with an_ internal 
switch. The overall range is 0 to 
50 mv and the smallest reading is 
0.01 mv. Battery life is guaranteed 
to be two years. 


THYRATRON 
has high control ratio 


AMPEREX ELECTRONIC CorP., 230 
Duffy Ave., Hicksville, L. I, N. Y., 
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capacitance and low grid current. 
Ww 


The heater-cathode construction is 


range, and features low grid-anode 
made to withstand the rigorous re- 


has broadened its line of thyratron 
liability of operation and mechani- 
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cal ruggedness are important. 
negative control characteristics. 


for lab and industry 
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AUN ih 
SANDS 


Select METHODE for 
Quality in Quantity on 
these circuit types: 


* Single Side Conductor Pan 
els for Economy and Sim 
plicity in Auto-sembly and dip 


soldering 


* Two Sided Conductor Panels 

For Compactness in applica 
tions requiring miniaturization 
and involving relatively few feed 


thru connections 


* ‘Plated. Through Conductor 


Panels For the complex circuit 
requiring a large number of feed 
thru. connections with conductive 


holes to permit circuit cross-overs 


Ve lL aN 


Well integrated facilities and 
a department specialized and 
experienced on custom tooled 
volume applications assures 
performance and satisfaction 
consistent with Methode’s rec- 
ord in serving high production 
users. 


Or by the Hundreds with “‘QUAD-KARDS”’ 


Where the designer wishes uniformity and simplicity in 
assemblies which will be used in small quantities where 
custom printed circuit tooling would be uneconomical, pre- 
tooled QUAD-KARDS can be furnished in standard 2” 
square segments with (or without) conductors printed to 
specifications. Quad-Kards have standard hole punch- 
ings for tube sockets, transtormers and condensers plus 

a grid pattern of .050” diameter holes on 4," centers. 
Undesired holes ere omlfted and fhe conductor pat- 
fern printed to the customer's layout. “Quad-Kards” 
may be abutted, angled or stacked during incorpora- 
tion into finished assemblies. Details on request. 


a eC a 


2021 West Churchill Street * Chicago 47, Illinois 


Geared to produce Plastic and Metal Electronic Components 
Want more information? Use post card on last page. 


NEW PRODUCTS (continued) 


resistant transparent plastic, and 
mass produced with standard air- 
lock, filter system to contro] dust to 
1 micron, 


like. 


glove assembly, and the 


DRUM CAMERA 
with 2,400-ips film speed 
ALLEGANY INSTRUMENT Co., 
Oldtown Rd., Cumberland, 


nounces a new 
drum 


1000 
Md., an- 
rotating 
having 6-in. and 
12-in. diameter drums. A film speed 
of 2,400 ips is available in the model 
912. This instrument may be used 
for multichannel recording at cro’s, 
the movement of a spot of light 
reflected frorn the mirror of a string 
galvanometer or a Bourdon tube. 
The movement of objects in motion 
may also be recorded. 


series of 
cameras 


POWER TRANSISTOR 

for any I-f circuit 
WESTINGHOUSE ELECTRIC CorpP., 401 
Liberty Ave., Pittsburgh 30, Pa. 
A combination of mounting and 
physical design has made possible 
the l-w rating of this new ger- 
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NEW PRODUCTS continued) 


manium power transistor. The 
black, ribbed surface provides cool- 
ing capacity for the 1-w collector 
dissipation rating. Additional cool- 
ing is accomplished by fastening the 
unit in thermal contact with the 
chassis as shown. The new pnp- 
type transistor (2N71) will be 
applicable to any low-frequency cir- 
cuit, such as class A amplifiers, 
where output power is desired. 


EACTORS 
for use in computers 


SNYDER LABORATORIES, 601 Chapel 
Ave., Merchantville 10, N. J., an- 
nounce a_ series of Magnestats, 
small saturable reactors to control 
pulse or sine wave power ranging 
from microwatts to deciwatts at 
frequencies from 100 ke to 20 me. 
They are as stable as transformers, 
do not depend on resonance, and 
the control and the controlled cir- 
cuits are electrically independent. 
Magnestats are made for use in 
computers and similar complex sys- 
tems as amplifiers, gates, flip-flops, 
switches and arithmetic elements. 
For example, type AH25 is an am- 
plifier which operates on 15-me 
power. It will drive two other simi- 
lar amplifiers with a signal rise 
time of less than 0.5 usec. 


AUTOTRANSFORMERS 
for 350 to 1,200-cps use 


GENERAL RADIO Co., 275 Massachu- 
setts Ave., Cambridge 39, Mass. 
Higher power frequencies, used in 
aeronautical and marine equipment, 
call for voltage controls designed 
specifically for the requirements of 
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CALIDYNE’S new 


12,500 pound force 
INTEGRATED 
SHAKER 


A POWERFUL INTEGRATED SYSTEM 


Calidyne’s new 12,500 pound force shaker system is an achieve- 

ment in magnitude of force-output and over-all system per- 
formance, available in no other vibration testing system. With it you can now 
meet vibration test specifications with loads far heavier than ever before. It 
also opens new research and product-testing possibilities to commercial 
manufacturers. 


FULL PERFORMANCE OPERATION OVER A WIDE RANGE 


Uninterrupted, full rated performance over the 5 to 500 cps range without 
alternator switching or power factor correction results from a new rotary 
power supply design, which incorporates two identical alternators series- 
connected with provision for shifting phase between the two outputs. A new 
ring-type shaker armature suspension assures pure /inear, sinusoidal motion 
of the armature system, rather than motion along an are found in conven- 
tional shakers. Useful load is also greater, due to the high force output and 
light weight armature: 10g with 1000 Ib. load, 20g with 375 Ib. load. 


EXCEPTIONAL STABILITY AND SIMPLIFIED CONTROL 

Amplidyne servo controls hold a set frequency of 500 cps to +1 cps, and dis- 
placement or acceleration level to +3%. The automatic cycling system 
further provides automatic changeover from constant displacement to con- 
stant acceleration at any preselected point, such as required for conformance 
to MIL-E-5272A. The new power supply design also permits direct connec- 
tion of alternators to shaker armature. This eliminates control and switch 
gear, attendant maintenance and inconvenience. 


Complete specifications and details on the Model 82 Shaker 
and Associated System available on request 


THE 


C\ICALIDYNE 


COMPANY 
120 CROSS STREET, WINCHESTER, MASSACHUSETTS 


SALES REPRESENTATIVES NO@THERN NEW YORK " , N AN FRAN ALF 
WALTHAM MASS Technica! or cay Boston 
“—" Cas 19? 


S THEAST a 

W A Brown & Asso 
G. C, Engel & Astociates Alexandria, Ve 
Chestout Hilt 60892 Overioot 3.6100 


PHILADELPHIA, PA 


Want more information? Use post card on last page 





Thompson's 
Airborne Rotary 
Selector Switch 


One of the 
many 


Thompson 


Coaxial 
Switches 


ideas.ee 


facilities... 


experience 


Thompson has all three 


i 
—" ss 
it’s no accident that more and more 


manufacturers are turning to Thompson 
to solve tough electronics problems. 


Thompson has ‘deas! Thompson 
engineers will not admit “it can’t be done” 
for they are continually finding the 
answers to tough research, 
development and production problems. 


Thompson has facilities! Complete 
development and testing laboratories, 
and modern production equipment 

are available to the skilled electronics 
engineers who make up the highly 
successful Thompson team! 


Thompson has experience! or 52 years, 
Thompson has been blazing trails and 

making vital contributions to the 

automotive, aircraft and general ) 
industries of the nation. The highly 
valuable skills and experience of the 

entire Thompson organization are at your 
service for research, development and 
production of all things electronic. 


on how Thompson’s Electronics Division 
can work for you, write to Thompson 
Products, Inc., Electronics Division, 

2196 Clarkwood Road, Cleveland 3, Ohio. 
You will receive details of Thompson 
ideas ... facilities... experience. 


iy =_ gegen — 


MNottionics Divist 


FOR COMPLETE INFORMATION /] 


Thompson Products, Inc. 


2196 CLARKWOOD RD., CLEVELAND 3, OHIO 


Want more information? Use post card on last page 


PRODUCTS (continued 


these services. The types M-2 and 
M-5 Variac autotransformers are 
rated at 2 and 5 amperes respective- 
ly for 115-v, 350 to 1,200-cycle in- 
put. Output range is 0 to 115 or 0 
to 135 v depending on connections. 
For 0 to 115-v connection maximum 
output currents are 3 and 7.5 am- 
peres. Two-gang and three-gang as- 
semblies for multiple-circuit as well 
as 3-phase controls are available in 
addition to single units, and special 
requirements can also be considered 
where standard models are unsuit- 


able. 


COMPUTER TEST UNIT 
for flight data 


CAL-TRONICS CorpP., 11307 Hindry 
Ave., Los Angeles 45, Calif., has 
designed and manufactured the 
flight data computer test unit illus- 
trated. It gives a detailed test of 
every individual circuit and pro- 
vides means for a complete align- 
ment simulating all other units of 
a radar fire control system. The 
unit is used for production, hangar 
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and flight-line tests of a complex 
airborne analog ballistics computer. 
Full information may be found in 
bulletin CT-54. 


R-F FILTER 
for screen rooms 


MICAMOLD RADIO CorP., 1087 Flush- 
ing Ave., Brooklyn 37, N. Y., is 
manufacturing a radio interference 
filter for use in the power feed 
lines entering shielded enclosures 
or screened rooms. This r-f filter is 
rated at 100 amperes up to 600 v 
d-c or 250 v a-c at frequencies from 
0 to 400 cycles. Maximum attenua- 
tion is provided from 10 ke through 
1,000 me and beyond. From less 
than 100 ke up to 1,000 me the 
attenuation exceeds 100 db; at 14 
ke it is about 40 db. 


TEST SET 

measures voltage coefficient 
BRUNSWICK INSTRUMENTS, P. O. 
Box 813, New Brunswick, N. J., has 
available a test set that provides a 
rapid and reliable measurement of 
the voltage coefficient for composi- 
tion resistors and will find applica- 
tion in the study of resistor 
materials and geometry, contact 
behavior and semiconductor phe- 
nomena. The unit can be used for 
inspection and quality control of 
resistors and similar components. 
The instrument operates on the 
principle that the nonohmic nature 
of a material or resistor (that is 
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es of Raytheon... 


a 


UU 
PULSE s 
TRANSFORMERS 


Raytheon, giant in the electronics industry and long- 
time leader in transformer design, offers miniature 
pulse transformers — the last word in modern design 
— thoroughly proved under exacting performance re- 
quirements in such world-famous equipment as 
Raytheon Radar. 


Take advantage of Raytheon’s exceptional resources 
to solve your transformer problems. Send in your re- 
quirements or write for complete information. 


mu MINIATURE PULSE TRANSFORMERS 


for blocking oscillator use 


AVAILABLE FROM STOCK 


These hermetically sealed, military approved pulse 
transformers are designed for universal blocking oscil- 
lator use at repetition rates from 50 to 5000 pps. 


UX-7307A and UX-7350A are identical in electrical 
characteristics, having two windings for 1000 ohms im- 
pedance and two windings to match 250 ohms. To 
cover a wider variety of applications, the windings ore 
orranged differently in the two transformers. 


These units are also available in octal type tube bases 
as UX-7307 and UX-7350. Bulletin DL-K-320 gives 
complete information including typical circuits. Write for 
it. 


RAYTHEON [ie 


MANUFACTURING COMPANY | 
EQUIPMENT SALES DIVISION Talay 
DEPT. 6120-A WALTHAM 54, MASSACHUSETTS 
DISTRICT OFFICES : BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 


ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
INTERNATIONAL OPERATIONS: S89 FIFTH AVENUE, NEW YORK CITY [iiicbbidhhdtebdbaLal 


TYPICAL RAYTHEON TRANSFORMERS; INTO YOUR 
Plate, Filament, Pulse, Audio and R.F. Transformers; Toroids; 
Filters; Chokes; Reactors; Voltage Stabilizers; Magnetic PRODUCTS 
Amplifiers; Delay Lines; TV Deflection and Focus Coils. 


Want more information? Use post card on last page 





KEEP UP TO DATE WITH 
THIS FREE IDEA SERVICE.... 
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KOILED KORDS* apptication REPORTS GIVE CASE 
HISTORIES OF SUCCESSFUL USES OF RETRACTILE CORDS. 


Let us send you a file-full of ideas at no cost to you, and we 
will see that you get future Application Reports as issued. 
Write today. 


KOILED KORDS are used on Electronic Instruments, Cameras, 
Dictating Machines, Air Conditioners, Industrial Balancers, 
Automotive Checking Devices, Portable Tools, Hydraulic Lift 
Jacks, Hoists, Telephones, An Infinite Number of Machine 
Tools, Trouble Lamps, Railway Sewing Machines...... 


IN FACT KOILED KORDS, RETRACTILE CORDS, HAVE 
THOUSANDS OF USES IN COMMUNICATIONS — ON 
ELECTRICAL MACHINES THAT MOVE — IN THE HOME 


See for yourself through KOILED KORDS Application Reports 
how versatile KOILED KORDS can be. You, too, may find them 


the answer to a problem. 
© 1954 


Koiled Kords 


PARAAAADRAR 


Box K, New Haven 14, Conn. 
IN CANADA: ®. D. FLECK & CO., LTD., OSHAWA, ONT. 


*KOILED KORDS is the trademark of Koiled Kords, Inc. 


Wont more information? Use post card on last page. 


NEW PRODUCTS (continued) 
voltage coefficient), will result in 
the generation of current harmonics 
when an alternating voltage is ap- 
plied. The apparatus applies an 
adjustable voltage to both a speci- 
men under test and a standard vari- 
able linear resistor. The measured 
harmonics can be directly correlated 
to voltage coefficient. 


A 


UHF-VHF BALUNS 
in four new types 


LINEAR EQUIPMENT LABORATORIES, 
INC., Brightwater Place, Massape- 
qua, L. I., N. Y. New additions to 
the company’s line of baluns now 
extend the range covered. Model V- 
6A is designed to match an unbal- 
anced 50-ohm source to a balanced 
300-ohm load with negligible loss 
and good balance efficiency over the 
frequency range from 50 to 220 me. 
The V-6B is similar, but. designed 
for a source impedance of 75 ohms. 
Model U-2A matches a 50-ohm un- 
balanced source to a balanced 300- 
ohm load over a frequency range 
from 450 to 900 mc. The U-2 is simi- 
lar, but designed for a source im- 
pedance of 75 ohms. 


CARRIER AMPLIFIER 

is * | percent accurate 

CONSOLIDATED ENGINEERING CORP., 
300 N. Sierra Madre Villa, Pasa- 
dena 8, Calif., has introduced a 4- 
channel carrier amplifier which has 
a flat frequency response from 0 to 
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NEW PRODUCTS (continued 


3,000 cycles. The type 1-127 ampli- 
fier is particularly useful in the air- 
craft and guided missile fields for 
reproducing outputs of resistance 
or reluctance type transducers in 
the frequency range of 0 to 3,000 
cycles. The instrument contains a 
regulated power supply, a 20-ke os- 
cillator, 4-carrier amplifiers with 
associated bridge balancing and de- 
modulator circuits, control and me- 
tering system and a calibrating 
system. For nominal amplifier sen- 
sitivity, a 1l-mv modulation signal 
causes full-scale output of +50 ma. 
The amplifier is provided with a 
gain control to adjust for full scale 
when an input of 1 mv is applied 
with any source impedance from 60 
to 1,000 ohms. Amplified accuracy 
is +1 percent for modulating fre- 
quencies from 0 to 3,000 cycles. 


POWER SUPPLY 

has outstanding stability 
KEITHLEY INSTRUMENTS, 3868 Car- 
negie Ave., Cleveland, Ohio. Model 
2204A regulated voltage supply 
offers outstanding stability, com- 
pact size and a wide range of test 
potentials. Line regulation of the 
new supply is within 0.01 percent; 
output, zero to 1 ma. Six taps of 
500, 250, 100, 50, 25 and 10 v are 
furnished, accurate within 2 per- 
cent. In addition, the potential can 
be continuously varied from 5 to 
500 v. A polarity switch is provided, 
so that the test voltage can be either 
positive or negative. Also included 
is a zero-output switch, permitting 
connections to be made while the 
instrument is on, and facilitating 
the timing of measurements. The 
new supply is used in measuring 
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MAGNETIC/ervo AMPLIFIER 


-expressly designed for high 
temperature Mark 7 and 8 
Servo Motor applications 


Features of the 
PRD Type R40GIOWI 
Magnetic Amplifier: 


@ Response time of one cycle 
@ Temperature range —55°C to 
+ 85°C with normal 
servo duty cycles 
@ Hermetically sealed reactor unit 
only 242” high and 2%” diam., 
weighs less than 12 oz. 
MLYe @ Power supply 115V +10%, 400 
i A cps +10%, single phase 
Crees @ Rugged design meets MIL-5272 
: Procedure | Vibration Spec. 


ae 


pa oT PRO R40GIOW! R RECTIFIER oa 
ci eae = | : ores “ 
XK x tt eT 
yee ee 
ania Oo ante oe 
Tait et ra 


Ye | y eo] 


ee ee 


FIG 1. TYPICAL CIRCUIT DIAGRAM. EMPLOYING 
R40G1OW! TOrDRIVE A MK7 OR 8 SERVO MOTOR 


Specify this improved 
Magnetic Amplifier for 
Miniaturization plus! 


The R40G10W1 can be supplied as illustrated or with built-in mag- 
netic, transistor, or vacuum tube pre-amplifier. In all cases, no addi- 
tional power supply is required. The moisture and fungus proofed 
rectifier is supplied for external mounting. Containing a minimum 
number of components, the R40G10W1 
assures the utmost in ruggedness and 
long, trouble-free life at minimum cost. 
It is ideal for use in servo systems requir- 
ing up to 10 watts amplifier output such 
as the control phase of Mark 7 and Mark 
8 servo motors. Write for information on 
the R40G10W1 or send your specifica- 
tions for applications of magnetic servo 
amplifiers, low level amplifiers, or regu- 
lators of voltage, frequency, speed, and 


9 TRANSFER CHARACTERISTIC FOR 
torque. FIG. | CIRCUIT, MK7 MOTOR 


a 


RESEARCH 
ii & DEVELOPMENT CO - Inc 
lephove: 
Ulster 2-6800 202 TILLARY STREET, BROOKLYN 1, N.Y. 
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WORLD'S LEADING PRODUCER 
) OF ELECTRONIC ACCOUNTING 
AND COMPUTING MACHINES 


has positions open in 
Development and Manufacturing 
for 
Electronic and Electro-mechanical 


ENGINEERS 


FOR WORK IN THE DIGITAL COMPUTER FIELD 


FUNCTIONAL TESTING AND ANALYSIS 
PROGRAM DEVELOPMENT 


SYSTEMS PLANNING 


BS, MS, or PhD degree and experi- 
ence in the fields of computers or 
weapons systems are required. 


ELECTRONIC & ELECTRICAL CIRCUIT DESIGN 

TEST EQUIPMENT DESIGN 

PRODUCTION TESTING 
BS degree or equivalent experience is 
required. Experience in the following 
fields is desirable. Radar — Servo- 
mechanisms—TV—Analog Comput- 
ers — Audio Systems — Instrumenta- 
tion— Data Handling Systems. 


Replies will be held instrict confidence. 


Write giving full details of education 
and experience to: 


Mr. W. M. Hoyt, Dept. 686 (A) 


INTERNATIONAL BUSINESS MACHINES 
590 Madison Ave., New York 22, N.Y. 


What an Engineer 
—and his family — 
should know about IBM 


* You'll be working with 
the great teams of engineers 
that created and developed 
the world’s most advanced 
digital computers—IBM’s 
701 and 702 data process- 
ing machines. 

* Your future will be as 
big as you make it, with 
your advancement depend- 
ing on your own merits. 


* You'll be joining a com- 
pany with a 40-year record 
of growth and stable em- 
ployment and with one of 
the very lowest employee 
turnover records in the en- 
tire country. 


* Your salary will be excel- 
lent, and IBM’sexceptional 
employee benefits will be a 
life-long advantage for you 
and your family. 


* You can continue your 
engineering education 
through IBM’s education 
program. 


* Family recreational facil- 
ities including golf courses, 
swimming pools and super- 
vised children’s activities 


7 are of the finest at IBM’s 


Country Clubs. 


Your moving expenses will 
be paid to Poughkeepsie or 
Endicott, N. Y., where 
IBM's plants and labora- 
tories are located and living 
conditions are excellent. 


Want more information? Use post card on last page. 


NEW PRODUCTS (continued) 


ultrahigh resistances, furnishing 
excitation voltage to photocells and 
ion chambers, and supplying a buck- 
out potential for precise voltage 
measurements by the null method. 
It is also useful separately as a 
stable test potential in checking d-c 
amplifier gains and in calibrating 
meters. 


TEN-WATT AMPLIFIER 
for high fidelity 
FREED-EISEMANN, 200 Hudson St., 
New York 13, N. Y., has produced 
a new 10-w amplifier for high- 
fidelity reproduction. Model 910 
Williamson type linear amplifier 
features a frequency response of 
20 to 30,000 cycles at + 1 db. The 
total harmonic distortion is less 
than 0.5 percent at full rated out- 
put. Hum and noise level is 80 
db below the rated output. Specially 
designed output transformers are 
constructed with grain oriented 
steel laminations and _ interleaved 
windings. The model 910 chassis 
measures only 13 in. x 4} in. 


58 in. 


DECIMAL COUNTERS 
available in two types 


ADVANCE -ELECTRONICS Co., INC., 
451 Highland Ave., Passaic, N. J., 
has available types 100A and 100B 
decimal counting units. They are 
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NEW PRODUCTS (continued 


direct-reading plug-in electronic 
counters. Each unit counts the 
number of input pulses from 0 to 
9; the 10th pulse resets the counter 
to 0 and at the same time produces 
an output pulse. The number of 
pulses applied to the input is indi- 
cated by the illumination of one 
of the ten neon bulbs installed be- 
hind a numbered plastic front panel. 
To increase counting capacity a 
number of these decimal counters 
may be connected in cascade with 
the output of one unit fed to the 
input of the next unit. Type 100A 
is used for counting from 40 ke to 
0 cps. The 100B is used for count- 
ing from 100 ke to 0 cps. Both have 
identical power requirements, 6.3 
v at 1.2 amperes and 300 v at 15 
ma. Input signal for both must be 
at least 100 v; rise time, 1 usec or 
shorter; and duration, 2 usec or 
longer. Resolution time is 5 usee 
for both types. Arranvement is 
provided for zero reset. Output 
pulses of either tvpe are adequate 
to trigger another tvpe 100A, 


CAPACITORS 
in drawn rectangular cases 


GENERAL ELECTRIC Co., Hudson 
Falls, N. Y., has announced new 
fixed paper-dielectric capacitors in 
drawn rectangular cases, which are 
designed to give greater protection 
against leakage than fabricated 
cases, Elimination of soldered 
seams in the drawn can provides the 
added protection. These capacitors 
for motor, industrial control, filter, 
luminous-tube transformer, and 
other a-c or d-c applications were 
previously available in drawn cases, 
but only in oval styles. Features of 
the new capacitors include welded 
bushing studs, welded taps, high- 
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Better... and Cheaper 
Contact Devices 


hecause of 


An entirely new approach to dependable, long-life, econ- 
omical sliding contact devices. Made possible only by the 
unique Aerovox Printed Wiring technic. 


Switches, commutators and other electro-mechanical assem- 
blies can now be made with that ruggedness and high 
performance which only solid silver contacts can provide. 
Herewith are typical examples of such sliding contact seg- 
ments or stators. Life of several million cycles under 
various conditions. 


Aerovox Printed Wiring for circuits, even including capaci- 
tance, inductance, shielding, and associated resistance 
elements, means metallic silver conductor mechanically 
formed and partially imbedded in phenolic base. No adhe- 
sive. No etching with resultant danger of acid or chemi- 
cal deterioration. No oxidation or tarnishing. No surface 
plating. Identically reproducible due to precision printing 
process. Yes, obviously different! 


Kpelle, Uiuieg Piuor: Yours for the asking. 


Also representative samples if you write on busi- 
ness stationery and indicate particular interest in 
switching, commutating or wiring applications. Let 
us quote on any requirements. 


DIVISION ELECTRONICS INC. ENGINEERING CO. 
OLEAN, N. Y. MONROVIA, CALIF. BURBANK, CALIF. 


in Canede: AEROVOX CANADA LTD., Hamilton, Ont. 


niet os sence centenlatlllgiisy 
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‘Your Blueprint In Plastics” 


ALL MATERIALS + ALL PROCESSES 


} SS eee | M hE 
baa ane 0 | 


Ce a eS eS ee ee ee | 


eo so se) 


il 2 
Psat es oo oe 


CONSOLIDATED 


MOLDED PRODUCTS CORPORATION 


SCRANTON 2, PENNA. 


HIGH VOLTAGE PROBLEMS 
with 


BETTER EQUIPMENT 


Our years of experience gives 
you MAGNATRAN Heavy Duty 
High Voltage products... built 
for longer life and rugged performance 


@ NEW UNITIZED RECTIFIERS 


For high voltage D.C. sources... lower 
initial cost... minimum upkeep . . . con- 
venient — ready to connect to AC. line 
and D.C. load... compact — requires 
minimum floor space. 


AIR... Ol ASKAREL 


Plate Transformers . Filament Transformers . Filter 
Reactors . Modulation Transformers . Distribution 
Transformers . Pulse Trensformers . Testing Trans- 
formers . Precipitation Transformers . General Pur- 
pose Transformers . Hi-Voltage Transformers. 


Askarel Immersed 
Filter Reactor 


34 KW 17,000 V.D.C. 50,000 Volt Test 


WRITE FOR DETAILED INFORMATION MEETS STANDARDS OF AIBE-NEMA 
MNAME’ SYNONYMOUS WITH’ 
MAGNATRAN INCORPORATED 


TRANSFORMERS AND ELECTRICAL EQUIPMENT 
WALTER GARLICK, JR., PRESIDENT 


246 SCHUYLER AVE., KEARNY, NEW 
aa we roa 


wa ea 


JERSEY 


Want more information? Use post card on last page. 
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NEW PRODUCTS (continued) 


purity aluminum foil, low-loss Kraft 
paper, and Pyranol dielectric. The 
new are available in capaci- 
0.05 uf to 16 uf 
400 v to 12,- 
500 v d-c and 236 to 660 v a-c. 


units 
tance ratings of 


and voltage ratings of 


PRECISION RESISTOR 
for automation purposes 


CINEMA ENGINEERING CoO., 
Aerovox, Burbank, Calif. 
PW precision wire-wound resistors 
are designed especially for printed 
wiring assembly technique and au- 
tomation.+Entirely encapsulated in 
an epoxy they meet require- 
ments of humidity protection and 
aging presently met only by resis- 
tors under MIL-R-93A. Simplifica- 
tion in design is featured in both 
subminiature and larger models. 
One feature is a key moulded along 
the length of the resistor to allow 
for the indexing and 
registration on the printed wiring. 
Other outstanding technical points 
include the latest in low tempera- 
ture wire and light weight, 
with the smallest resistor having a 
weight of but 1 gram, capable of 
dissipating 0.1 w. Other units vary 
in weight to 1 0z., capable of dis- 
sipating 1 w. 


Division 
The series 


resin, 


necessary 


very 


GUDEMAN 

GC45K104 
}MFO 

$00 W¥DC 


CAPACITORS 
are h-v glass-cased type 


GUDEMAN Co., 340 W. Huron St., 
Chicago 10, IL, offers a new her- 
metically-sealed h-v d-c glass cased 
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NEW PRODUCTS (continued) 
GC type line of paper dielectric 
capacitors. The GC line has im- 
proved electrical characteristics, is 
smaller in size and lighter in weight 
than present conventional types. 
Reduction in size and weight is 
primarily a function of the high 
dielectric strength characteristic of 
impregnant No. 258 and the high 
creepage path proferred by thermal 
glass tubing. Operating tempera- 
ture range of GC 45 series and GC 
46 series is from —55 C to + 105 C 
No voltage derating is necessary up 
to 85 C. At 105 C, the maximum 
applied voltage recommended for 
continuous operation is 75 percent 
of the rated voltage. Insulation re- 
sistance at 25 C is 10,000 megohm- 
uf minimum but need not exceed 
20,000 megohms. At 8&5 C, insula- 
tion resistance is 100 megohms-uf 
minimum but need not exceed 1,000 
megohms. At 105 C, insulation re- 
sistance is 30 megohms-uf minimum 
but need not exceed 300 megohms. 


DRAFTING AIDS 
save time and effort 


JOHNSON RESEARCH Corp., Beth- 
page, L. I., N. Y., has developed 
improved title blocks, 
symbols, etc., for use by engineers 
and draftsmen on drawings and 
tracings. They are known to indus- 
try as Transeals, a thin transparent 
printed plastic sheet with a pres- 
sure-sensitive adhesive coating that 
is protected by a removable waxed 
paper sheet. Transeals eliminate 
rubber staraps and the time-con- 
hand lettering, symbol 
drawing and ruling usually required 
for engineering drawings on paper, 
vellum or cloth. Furnished for 
application to either the reverse 
side or the face of drawings, Tran- 
seals are easily applied by slight 
hand pressure without the use of 


technical 


suming 
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2/2" and 312" 


round or square 
CUSTOM PANEL INSTRUMENTS 


METAL-CASED TO INSURE THEIR CONTINUED INTEGRITY 


THE RELIABILITY OF A METER 


ssh a AS AN INSTRUMENT 
EF oceisien 
oc ; DEPENDS 


pha -/stron 
custom 


ON ITS 


PERMANENT ACCURACY 


PERMANENT ACCURACY 
is assured by the 


shut, @ 
DRAWN STEEL CASE sm ee 


J Se” MILL [AMPERES Re 
which shields the , 


permanent magnetic assembly 
of the instrument 


pra@stron 
custom 


against 
external magnetic fields. 


am TIME PROVEN MOVEMENTS 
Gam ANTI-MAGNETIC SHIELDING 


Gm: 2% ACCURACY 
INSULATED 
ZERO ADJUSTMENTS 


Phaostron CUSTOM Panel Instruments offer highest quality at new iow cost 


Gam PRICE — YOU CANNOT BUY BETTER 


inquiries are invited and catalog sheets are available on this 
NEW CUSTOM LINE which also includes 6” MIRROR SCALE INSTRUMENTS. 


PHAOSTRON CO. ~ 151 PASADENA AVE. + SO. PASADENA, CALIF. 


Want more information? Use post card on last page 291 





(continued) 


NEW PRODUCTS 


heat, and can be conveniently stored 
for future use. The company will 
set type, rule lines, and prepare all 
kinds of symbols according to in- 
specifications. 


on requests 


When you measure 


Samples will be 
company 


written 


TIME DELAY RELAYS 


look tO 5900 Series: For time delay or 
interval timing in ranges from 


MU & 


INTERVAL TIMERS 


8006 Series: Times intervals from 
60 seconds to two weeks with 


exactness. 


ELAPSED 
TIME INDICATORS 


5700 Series: Registers passage of 


on a 


AMPEREX 
Duffy Ave., Hicksville, I 


has announced two new amplifier 
for 


sent 


in minutes and tenths of 
A 
pentodes 


time 
minutes and hours with mathe- 


matical regularity. 
| Type 6CA7 


tion) 
dissipation) are designed to deliver 


and 


letterhead. 


AMPLIFIER PENTODES 
for high-fidelity audio 


Corp., 230 


ELECTRONIC 
hey Ee eae 


designed especially 


high-fidelity audio sound systems. 
dissipa- 


(25-w plate 
type EL84 (12-w plate 


high power without drawing ccn- 


trol grid current. 


TIMING MOTORS 

Compact HAYDON Timing Motors 
that can be operated continuously 
in any position drive all HAYDON 


Timing Devices. HAYDON spe- 
cializes in timing; engineers and 
builds only timing components; 
has the “know how” to pu? time 


to work for you. 


TAKE TIME NOW to write for the 
name of your HAYDON Timing Specialist, 


ve, YD MW vy and for HAYDON Catalog. 
AT TORRINGTON A SUBSIDIARY OF GENERAL TIME CORP. 

ee eee ee ee ee 

HEADQUARTERS FOR 'HAYDON Manufacturing Company, Inc. ? 

TIM f iM G 2436 ELM STREET, TORRINGTON, CONN. ; 

{] Send me “Electric Timing Devices” catalog. ; 

LL] Send me name of HAYDON Timing Specialist. & 

: 

s 

' 

e 

a 

a 

’ 

e 

~~ 


NAME 
TITLE 


COMPANY. 
CO. ADDRESS 

ZONE __STATE 
0 ee ee eS Se Oe Oe Oe Oe Oe ee Om Om Oe Oe OF OD Oe Oe Oe Oe ae ee Oe Oe Oe oe oe oe se 


’ 

‘ 

® city 
e 

- 


*Trademark Reg 
U.S. Patent Office 
Want more information? Use post card on last page 
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D-C SUPPLY 





is a tubeless ‘unit 
375 Fairfield 


SORENSON & Co., INC., ¢ 
Ave., Stamford, Conn. Model MA65 
magnetic amplifier d-c supply is 
compact, inexpensive, tubeless, de- 
signed particularly for telephone 
and telegraph systems, radio and tv 

Input is 105 to 125 

Out- 


applications. 
v a-c, single phase, 60 cycle. 
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NEW PRODUCTS continued 


put is 6 v d-c, adjustable 10 per- 
cent. Load range is 0 to 5 amperes 


Ripple is 1 percent maximum, 


/ 
HiT 


BANKED WINDING 
for variable transformers 


REX RHEOSTAT Co., 3 Foxhurst Rd., 
Baldwin, L. I, N. Y. An attach- 
ment for automatic toroidal wind- 
ing machines is now available to 
wind variable transformer cores 
with banked winding without using 
knurled guiding plates, 


TLL 


a 


ELECTRONIC TIMER 
with l-percent accuracy 


FERRARA, INC., 8106 W. Nine Mile 
Road, Oak Park 37, Mich., an- 
nounces a new ‘precision general 
purpose electronic timer with 1- 
percent accuracy for interval tim- 
ing, timed delay, repeat cycling, 
programming ‘or pulsing. Because 
of unique circuit design the T2 
timer is designed for use on process 
timing, sequence control of auto- 
mated equipment, induction heat- 
ing equipment, conveyors, machine 
tools, injection molding machines, 
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NEW POTENTIALS 


Because manufacturers must have 

better products they rely on WAY 
the designers and engineers 
who have the ability to apply 
skill and experience with 
IMAGINATION to develop new 


and better products and methods! 


HAYDON: 


Ready to work with you are 
industrials with the same vision and 
creative talents. In the field of tim ng 
motors, HAYDON is such a company 


If 60 cycle, 400 cycle, or d-c timing 
motors are to be used in your 
product or process, call inthe 
nearby factory-trained HAYDON 
Field Engineer. He can help you find 
the right motors for precisely, 
dependably using time 
controlling time . . . metering time 
for bettering performance and 
opening new horizons to product 
and process use. Clip and mail the 
coupon for his name . . . and for an 


gy Mot ; 
mer informative catalog — today! 


HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


| ; 
TIMING HAYDON Manufacturing Company, Inc. 


2436 im STREET, TORRINGTON, CONN. 


Send me the name of the nearby HAYDON Field Engineer 
Send me catalog, ‘Electric Timing Motors 


*Trade Mark Reg 
U.S. Patent Office 


ZONE STATE 


Want more information? Use post card on last page 





LOWE wR NEW PRODUCTS (continued) 


and packaging and filling ma- 


chinery. Features include: 3 time 


YOUR SE Tr ranges of 0.1 to 1 sec, 1 to 10 sec, 
and 10 to 100 sec; a direct-reading 
time dial; and 2 spdt load contacts 


Costs with 8-ampere rating. A 4-page 


technical brochure is available. 


WITH THIS 


LOWER-PRICED 
DEPENDABLE , 


Me 


MOTOR-ALTERNATOR 
is highly portable 


ELECTRIC MOTORS AND SPECIALTIES, 

INC., King and Hamsher Sts., Gar- 

line of 4” and 5” : e rett, Ind. Model SA-40 is a 420-cps 

; speakers : synchronous motor-alternator. It 
designed for peak features two-bearing construction 


erf . Break ‘ ; ; ; 
Wuraiatennn and 60-lb weight for high portabil- 


may be used. , y : ity. Applications include lab test 
equipment, servos, electronic con- 
trols, indicating systems, photo- 
& ow priced only because graphic devices, recorders, actu- 
4 of unusually efficient ators and computers. 
manufacturing techniques. 


pProduced under rigid 
quality control. Metal 
stampings completely 
manufactured in our own Tool, Die and Punch Press Depart- 
ments. Exceptionally thorough final inspection. 


BPivos. transformers and/or brackets to your 
specifications. 


Bove your set costs with this dependable speaker. Write for further in- 
formation TODAY. 
REMOTE POSITIONER 


= extends servo usefulness 
OTHER HEPPNER PRODUCTS F 

“4 om a tering Devices, Fly i LEAR, INC., Grand Rapids 2, Mich. 

Fe ransformers and comae r ves . . aye = 
a mat The Electrolink remote positioning 
MANUFACTURING COMPANY system extends the useful power 
Oe ee eae eV se ee ee range of electric servomechanisms 
a aa at. in both the aviation and industrial 
fields. Because of relative control 
inefficiency and high weight per- 
JAMES C. MUGGLEWORTH, 324 Haddon Avenue, Collingswood 7, New Jersey ¢ RALPH HAFFEY unit-power, electric servos have 
RR. 1, US. 27, Coldwater Rd., Ft. Wayne 8, Indiana RV. M. COCHRANE CO., 408 hitherto been limited to low-power 

TEE OM me METCALF LO 0 St ST CC pawen Saas , oe 
applications whenever h-f response 


Representatives 
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NEW PRODUCTS continued 


was required. For remote control 
systems requiring higher torque 
output, it had been necessary to 
rely on hydraulic servomechanisms. 
The Electrolink brings the advan- 
tages of electric servo operation to 
many remote positioning applica- 
tions previously considered beyond 
the scope of such systems. The 
three components of the remote 
positioner are an electric amplifier, 
a transmitter autosvn and a magne- 
tic-powder-clutch servo-drive with 
integral receiver autosyn. Power 
required is 115 v, single-phase, 400- 
cycle; and 28 v d-c. All components 
meet applicable USAF and Navy 
specifications for airborne use. Ac- 
curacy is within 0.25 deg for most 
loads, with h-f response retained 
over the entire output range. The 
system of contrarotating magnetic 
powder clutches is the key to the 
high positioning speed and accu- 
racy of the Electrolink. 


XENON THYRATRON 
for airborne operation 


TAYLOR TUBES, INC., 2312 Wabansia 
Ave., Chicago 47, Ill. The 6478 
xenon thyratron meets the exacting 
electrical and mechanical require- 
ments for reliable airborne opera- 
tion at high altitudes. Its small size 
and flexible anode lead make it ideal 
for applications where space is 
limited. The tube has a maximum 
operating voltage of 1,500 v a-c. 
Continuous anode current is 1.5 am- 
peres and the continuously recur- 
ring peak anode current is 20 
amperes. Filament current is 7 
amperes at 2.5 v. The type 6478 
features a maximum deionization 
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RESEARCH 
DEVELOPMENT 
PRODUCTION 


Division of 
Daystrom, Inc 


ARCHBALD, 


PENNSYLVANIA 
hatte Ny 
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Daystrom Instrument will take on the complete project 
from design to the delivery of systems on a volume produc 
tion basis. At Daystrom the-development of a new product, 
or the improvement of an existing product can be under 
taken. Experienced production engineers convert the design 
into modern shop practices which result in efficient pro 
duction and assembly of a quality product. This ability to 
assume the complete job for research, design and produc 
tion tinder one roof means worthwhile savings in time and 


money f a 
z 


Stott Systems 
Fire Control Oey hel tele 
Navigation Communications 
Miniaturization 
Instrumentation 
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Ve Stable...Small... 


Shallcross “P” Type Encapsulated Resistors are ideal 
for installation where stability, dependability, and 
minimum size and weight are a must, These radically 
new resistors offer the performance advantages of 
hermetically-sealed steatite resistors at less cost. 

Because of the unique Shallcross method of enc ap- 
sulating windings, “P” type resistors have greater 
maximum resistances, longer leakage paths, and higher 
wattage ratings. 

Shallcross “P” type resistors are available in six 
MIL-R-93A lug-type styles and five axial lead styles 
with wattage ratings ranging from .500 to 3.5 watts. 
Allstyles meet and exceed JAN-R-93A, Characteristic A. 

Complete information on sizes, ratings, and test 
Shallcross “P” 


resistors is available in Enginecring Bulletin L-30. 


results of type precision wirewound 


Write for your copy today. 


SHALLCROSS MANUFACTURING CO. 
522 Pusey Avenue, Collingdale, Pa. 


39 


yA 


25th Year 3$28 
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NEW PRODUCTS (continued 
Ambient tempera- 
-~75 C to 85 C. 
Maximum cathode warmup time is 
Hard 
makes the tube applicable in high 
shock installations. Maximum phys- 
ical dimensions are 4{ in. long, 
1”, in. in diameter. The anode lead 
has a maximum length of 44 in. 
with a closed No. 6 lug. 


time of 80 usec. 
ture limits are 
glass construction 


15 see. 


+-& 


COAX CONNECTOR 
is completely solderless 


INTRON, INC., 4902 Lawrence St., 
Bladensburg, Md. A 
cable connector offers several 
tures that recommend its incorpora- 
tion in communications and_ tv 
equipment. Of interest to designers 
particularly is its electrical reliabil- 
ity, high mechanical strength and 
effective shielding, the latter ob- 
tained by a radial grounding con- 
tact. Quickly and easily installed, 
completely solderless, it offers as a 
feature time-saving effi- 


new coaxial 
fea- 


principal 
ciency. 


MARINE RECEIVER 
has improved selectivity 


MARINE DIVISION OF MACKAY RADIO 
AND TELEGRAPH CoO., INC., 
ciate of American Cable & Radio 
Corp., 67 Broad St., New York 4, 
N. Y., has available a general-pur- 
pose, 5-band superheterodyne com- 
covering the 


an asSso- 


munication receiver 
frequency ranges from 35 to 500 
ke and 1.9 to 24 me. Its ultra-sharp 
selectivity enhances reception of 
e-w signals in the presence of in- 
tense static and interfering trans- 
Type 3007-A_ marine 
receiver is entirely self-contained 


panel-mounted loudspeaker. 


missions. 


with 
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NEW PRODUCTS (continued) 


It is designed to operate from 115 
v, either a-c or d-c. The double-con- 
version oscillators are thoroughly 
shielded to radiation of 
energy from the receiver antenna 
well below the permissible maxi- 
mum specified by the FCC, 


reduce 


a 


COPPER LOUVERS 
available in many designs 


MIDGET LOUVER Co., Norwalk, Conn., 
has introduced a new line of cop- 
per louvers as an addition to its 
line of push-in type, circular alu- 
minum louvers. They are available 
in 1, 14, 2, 24, 3, 4 and 6-in. sizes. 
They should interest manufacturers 
of electronic equipment where mid- 
get louvers provide ventilation and 
moisture-vapor control for instru- 
ment and other type casings. In- 
stalled on 
they prevent picture interference on 


radio transmission sets 


adjacent tv receivers. 


THERMAL TIME DELAY 
is tiny and inexpensive 
BELLTRON MFG. Co. INC., 6th and 
Fulton St., Elizabeth, N. J. The 
miniature thermal time delay illus- 
trated is meant to fill the gap wher: 
low-cost time-delay unit is 


a very 
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Sierra 136B Reflection Coefficient Meter 


‘This compact, moderately-priced tn- 


strument gives you materially greater 
speed and convenience for measur- 
ing coaxial transmission dine reflection 
coeficient, VSWR, or for matching 
loads to line. The instrument has high 
accuracy; sensitivity permits operation 
with any standard CW signal generator 
(See Figure 1) It provides continuous 
monitoring of the reflected signal, ts 
simple to operate, and sturdily built for 
laboratory, production line or held use. 


| requency Coverage ts Continuous from 
$2 to 1125 me. 
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Figure 1. Sensitivity, Sierra 136B. Primary line CW 
power required to read reflection coefficient 0.02 as 
a function of frequency. Values are for Sierra 138 


and 138A Directional Couplers 
Plax 
es 
VO) 


Sas 


Data subject to change without notice 


Wont more information? Use 


‘The new 1360B employs the unique 
Sierra Wideband Directional Couplers 
(Model 138 for 51.5 ohms and Model 
148A for 50.0 ohms) to sample incident 
and retlected voltage in a transmission 
line. A built-in superheterodyne VT VM 
may be switched to indicate either re- 
Hected or incident voltage directly. In 
the incident position, a precision attenu- 
ator calibrated directly in reflection 
coeficient and VSWR is inserted in 
the IF amplifier circuit 


WRITE DIRECT FOR BULLETIN 


sierra 


Sierra Electronic Corporation 
San Carlos 2, California, U.S.A. 


Sales representatives in major cities 


post card on Igst page 





CUST ORD Ne S527? 
SPEC AHL Let! 222 
TARE 20 NET /024 


You can’t beat 


~ Cannon- Muskegon 
MasterMer Glloy service 


...for fast delivery of standard or custom 
certified” alloys for remelt or reprocessing! 


“Preiss ca her tetera regularly produces a wide range of 
A certified alloys to maintain one of the electronic industry’s 
finest stocking programs. Immediately available are stainless steels 
in the 300 and 400 series plus certain carbon steels. 


Service on ‘‘special’’ alloys is remarkable too! 
Preparation is begun immediately after your specifications are 
received. You get exactly predictable electrical, physical and 
chemical properties to your specific requirements. And, depending 
upon the form you order, alloys can be cast, forged, extruded 
and machined. Furnished regularly are alloy tool steels, ferritic 
and austenitic stainless, alloys of cobalt and nickel-base, plus 
aeronautical-types for extreme high temperature use, industrial 
and military applications. 


MasterMet alloys are avail- 
able in ingot, shot, billet or 
short (6” dia.) cast bar forms 
and are normally shipped in 
drums. Specifications, weight, 
lot and customer's order num- 
ber are clearly imprinted on 
container, making selection 
and storage a simple matter. 


*Cannon-Muskegon 
furnishes notarized 


ster gz Cannon-Muskegon | 


For more information Cc Oo R P Oo R A . I & N 


about this, and com- 


plete technical service, 2885 Lincoln Street 
write for New Master- p. 


Met Bulletin. ‘ me MUSKEGON, MICHIGAN 


METALLURGICAL SPECIALISTS 


298 Want more information? Use post card on last page 


NEW PRODUCTS (continued) 


desired and where ambient thermal 
and humidity conditions are not 
beyond average. It is designed 
around a radically new and different 
heater element permitting an over- 
all body size ¢ in. diameter « 14 
in. long. Its appearance is similar 
to that of a paper-wound capacitor. 
Cost is no more than for a standard 
capacitor of similar size. Factory- 
set time delays, from 2 to 60 sec, 
can be supplied with operating volt- 
ages of 6.3 v to 110 v a-e or d-c. 
Standard contacts are rated at 2 to 
5 amperes with higher ratings avail- 
able on special order. It has spst 
circuits only—normally closed or 
normally open. The heater element 
can be had in parallel with contacts, 
as illustrated, or a 3-wire model can 
be supplied for separate heater con- 
nection. 


TV PICTURE TUBE 


for compact receiver design 


SYLVANIA ELECTRIC PRODUCTS INC., 
1740 Broadway, New York 19, N. 
Y., has announced a new, 90-deg 
magnetic deflection, 17-in., glass tv 
picture tube, with an overall length 
of only 158 in. The 17AVP4 is an 
all-glass, rectangular type with a 
grey spherical face. It is not alu- 
minized. The tube is electrosta- 
tically focused and requires a single 
field ion trap magnet. It is supplied 
with external conductive coating. 
Its length, 32 in. shorter than pre- 
vious 17-in. types, makes the tube 
well suited to compact receiver de- 
signs. 


POTENTIOMETER 

features high resolution 

THE MARKITE Corp., 155 Waverly 
Place, New York, N. Y. Type 2094 
volitional potentiometer is designed 
for applications where long life, 
substantially infinite resolution and 
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NEW PRODUCTS (continued 


low noise under extreme vibration 
and acceleration are essential. It 
carries a life guarantee of 5 million 
revolutions at 600 rpm or less. The 
active element is a solid resistance 
track of conductive plastic which is 
integrally co-molded to terminals, 
taps and a rigid supporting phenolic 
insulator plastic. Standard resist- 
ance values of 2,000 to 100,000 ohms 
with linearity of + 1.0 percent or 
0.5 percent are available. 


oo 


; 
—_ 


SEALED THERMOSTAT 
has fast response time 


CHATHAM CONTROLS CorpP., 110 
Summit Ave., Chatham, N. J., an- 
nounces an adjustable hermetically- 
sealed thermostat that is rugged, 
exceptionally small in size and has 
extremely fast response time. Sealed 
in a brass tube with a glass-to-metal 
base, this thermostat can be used 
as a nonhermetic unit and still be 
completely resistant to corrosion, 
fumes and dirt. Three models are 
available, all + in. in diameter, fea- 
turing different lengths, depending 
on internal construction. These 
lengths vary from 43 in. to #8 in. 
exclusive of terminal. Temperature 
ranges from —65 C to + 150 C and 
have 0.5 deg or less temperature 
differential at the thermostat. Non- 
inductive load up to 5 amperes at 
27.5 d-c may be handled. Its 110-v 
rating is 0.5 ampere. 


TIME CALIBRATOR 
is compact and portable 


ALLEN B. DUMONT LABORATORIES, 
INC., 760 Bloomfield Ave., Clifton, 
N. J. Type 300 compact, portable, 
crystal-controlled time calibrator is 
designed to check a great variety of 
instruments that employ time bases, 
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produced under 


4 ONE RESPONSIBILITY 


from copper wire to final test... 


Wheeler transformers are custom-engineered to meet your specific 
requirements. Your needs come first with us. 


Wheeler makes its own magnet wire ... from the copper rod 

to the finished, insulated and tested product... with quality 
under our control every step of the way. 

Wheeler uses the most modern winding techniques and equipment. 
Wheeler's facilities for the production of intricate coils and 
assemblies are unexcelled. 

Wheeler affords fullest protection to its transformers with latest 
techniques in wax and varnish impregnation and 

FOSTERITE™ encapsulation. 

Wheeler transformers are subject to specially devised engineering 
and test procedures throughout manufacture, and must individually 
undergo a final comprehensive test before shipment. 


To learn what these advantages can mean to you, write: 


THE WHEELER INSULATED WIRE COMPANY, INC. 


Division of The Sperry Corp. 
1101 East Aurora St., Waterbury 20, Conn. 


Dthe WESTINGHOUSE en- 
capsulating material that 
gives a high degree of 
protection to small trans- 
formers. Applied by 
Wheeler under lecense. 


WHEELER MAKES THESE PRODUCTS A Special 
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NEW PRODUCTS (continued) 


or incorporate timing functions. A 
10-me sine wave, and five sharply 
peaked pulse outputs having repe- 
tition rates variable in decade steps 
from 1 usec to 10 millisec are pro- 
vided by the instrument. The ac- 
curacy at any repetition rate se- 
lected is within 0.1 percent. Either 
3-v positive or 30-v negative pulse 
outputs may be selected. Synchro- 
nizing signals of 100 cps, and 1, 10, 
and 100 ke rates are also available 
at front-panel jacks enabling ac- 
curate triggering of oscillographs 
or other devices at desired rates 
regardless of timing pulse-rate se- 
lected. In addition, the type 300 
serves as a shaper for external sig- 
nals, transforming signals of any 
wave shape, fed to the unit, into 
sharp pulses at the same frequency. 
Calibration pulses may be thus ob- 
tained from external frequency 
standards in the range of 100 cps 
to 1 me. 


T-W AMPLIFIER TUBE 
for S-band medium power use 


HUGGINS LABORATORIES, INC., 
Hamilton Ave., Menlo Park, Calif., 
has announced a new broadband 
S-band medium power amplifier de- 
veloped to deliver 1-w output with 
l-mw input from 2 to 4 kme with- 
out resorting to any electrical or 
mechanical tuning procedures. The 
tube finds its greatest application 
where wide bandwidth and medium 
power output are required. These 
applications include use as a power 
amplifier to the output of 
milliwatt signal generators’ in 
microwave measurement tech- 
niques and as a driver amplifier in 
system applications. With the addi- 
tion of a grid it becomes useful as 
a medium power modulator. Ap- 
proximate operating characteris- 


711 


raise 


OPTICAL SYSTEMS 


INDUSTRIAL 
PERISCOPES 


KOLLMORGEN ;, 


DESIGN 
DEVELOPMENT 
MANUFACTURE 


For nearly half a century Koll- 
morgen has designed, developed 
and manufactured precision op- 
tics and optical systems for in- 
dustry and the military. 


We have the engineering “know- 
how”, the design personnel and 
the manufacturing capacity to 
help you solve your optical 


KoLfaorcen @ 
(fotical CORPORATION 


Plant: 347 King Street »« Northampton, Mass. 
New York Office 
30 Church Street 
New York 7, N.Y. 


‘ 
\@eeeeeeeeeeeeeeseseeseeseeeeseee 
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NEW PRODUCTS continued) 


tics over this band are 30-db gain, 
l-w output, and 25-db noise figure. 
It requires a 600-gauss field and a 


1,200-v regulated power supply. 


SSB FILTER 
priced at $195 


KAY ELEctTRrRIC Co., Pine Brook, N. J. 
For generation of ssb tv signals the 
company offers a vestigial sideband 
filter, which, used in conjunction 
with their Mega-Pix or with any 
other tv r-f 


passes upper and rejects lower side- 


carrier generator, 
band of any one vhf tv channel. It is 
known as the Telefilter and has the 
flatness—better 
than +7 percent over the 4.5-mce 


following features: 


band; lower sideband discrimina- 
tion—adjacent sound, 20 db down; 
adjacent picture, 35 db down; in- 
less than 10 db; char- 
nominal 75 
ohms. It is available for any single 
channel from 2 to 13, 


Price is $195. 


sertion loss 
acteristic impedance 


inclusive. 


SERVO MULTIPLIER 
driven by d-c data 


INDUSTRIAL CONTROL Co., Wyan- 
danch, L. I., N. Y. The SL-1053 is 
a high-precision servo multiplier 
operating from the 60-cps line. Its 
basic action is to convert a d-c input 
variable into a shaft rotation. A 
precision potentiometer, driven by 
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LINK C.118 Jet Flight Trainer is the standard basic jet 
trainer for all branches of the military. In the rear is 
contro! station for setting up all flight and navigation 
problems. 


Another famous 
name in aviation 


uses GAMEWELL 


Precision Potentiometers 


To insure precise control and accurate operation of trainers, 
LINK AVIATION, INC. utilizes Gamewell Precision Poten- 


tiometers for several of its models. 


When your problem could be solved with a truly precision po- 


tentiometer, it is time to consult Gamewell. Our technical men 


will be glad to work with your staff, to solve your project prob- 


lems in the shortest possible time. 


Mail Coupon for Your Copy of This Booklet. . . 


THE GAIAEWELL COMPANY 
Newton Upper Falls 64, Mass. 


PRECISION POTENTIOMETERS 


THE GAMEWELL COMPANY 
Newton Upper Fails 64, Mass. 


At no obligation to me, please send a copy of the 


booklet deacribing Gamewell Precision Potentiom 
eters 


Name Title 
(Please Print) 
Company 


Address 


City Zone State 


ee 
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Model SS 
3-speed, 2-pole motor ee 
Model DSS 


3-speed, 4-pole motor 


The ONE Source “| 
for EVERY Paonemotor Need! 


First choice of America’s 


Leading Manufacturers ee 
Model DR , 


iV speed, any type — ne atter whi 
Any s} , any type no matter what Seen basdaiiien 
your phonomotor requirements may be, 


youll always be right if you follow the lead 


of America’s foremost manufacturers and 


choose from the GI “Smooth Power” line. 
Specified as original equipment for many 
years on the finest recording and play-back 
Model LC 


devices, GI motors have built up an un- Single speed, 2-pole 
motor 
matched record of trouble-free performance 


and dependability. 


When you need phonomotors . . . any 


speed, any type . . . remember that the 
greatest names in the industry rest their rep- 
utations on “Smooth Power” quality .. . 
remember to “Specify GI”. Model RM4 


Single speed, 4-pole 
Write today for quantity-price quotations — 


and specifications. 


GI Phonomotors for: Portable 

Phonos ¢ Hi-Fi Units ¢ Combina- 

tions ¢ Record Changers ¢ Tape 4-pole motor for 
5 tape recorders 


Recorders © Replacement 


THE GENERAL INDUSTRIES CO. 
DEPARTMENT MA @ ELYRIA, OHIO 


Want more information? Use post card on last page. 





NEW PRODUCTS (continued) 


this shaft, performs the computa- 
tion. Three 2-megohm summing 
inputs are provided to accommodate 
1, 2 or 3 input variables. Overall 
accuracy is 0.3 percent; full-scale 
travel under 0.5 sec; response ex- 
tends to 10 cps; and input zero drift 
is negligible. The SL-1053 finds 
wide application in research 
and development laboratories. It 
has been especially designed as a 
building block for the control equip- 
ment in automatic factories, in 
process control installation, nuclear 
energy reactor control and monitor- 
ing, and other industrial control 
applications. 


T-W TUBES 
for microwave radio use 


RADIO CorP. OF AMERICA, 30 Rocke- 
feller Plaza, New York 20, N. Y., 
has developed two new types of low- 
noise traveling-wave tubes which 
promise greater efficiency, range 
and sensitivity in microwave radio 
applications. The t-w tubes are an 
S-band type, for use in the input 
stage of microwave receivers and 
amplifiers operating over a fre- 
quency range from 2,700 to 3,500 
me, and a C-band type, for use in 
microwave relay applications cov- 
ering the frequency range from 
5,900 to 6,900 me. Their low noise 
advantages result from utilization 
of a novel three-region velocity- 
jump electron gun which de-ampli- 
fies shot noises in the tubes. The 
S-band tube will operate in a solen- 
oid with a noise figure less than 10 
db for a gain of 20 db; the C-band 
type, which utilizes a waveguide 
feeds, has a noise figure of only 12 
db, with a 20-db gain 


THYRATRON TUBE 
for industrial control 


NATIONAL ELECTRONICS, INC., Ge- 
neva, Ill, kas announced a new 
single-end thyratron. This tube, 
designated as the NL-716, is rated 
at 1 ampere d-c and 8 amperes peak 
current. It is designed especially 
for motor speed control and low 
current regulated voltage supplies. 
The NL-716 is gas and mercury 
filled for quick-starting and long 
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life. Its constant characteristics 
through wide temperature ranges 
and long life make it particularly 
valuable for industrial control ap- 
plications. Other ratings are: fila- 
ment voltage, 2.5 v; filament cur- 
rent, 6.3 amperes; peak forward 
and peak inverse voltage, 1,250 vy. 


VTVM 
for short duty cycle pulses 


GERTSCH PropucTs, INC., 11846 
Mississippi Ave., Los Angeles 25, 
Calif. A portable, true-peak reading 
vtvm is capable of measuring pulses 
with very short duty cycles. De- 
signed to operate over a wide band- 
width—50 eps to over 100 mce—the 
model VM-l may be used. to 
measure positive peak, negative 
peak, or the peak-to-peak voltage 
of a waveform. Voltage range of 
the VM-1 is 100 v full scale, with 
multipliers available to 30 kv, de- 
signed to permit rapid selection of 
voltage ranges. Actual measuring 
elements are housed in a probe. The 
circuitry in the VM-1 consists of a 
pair of diodes, housed in the probe, 
arranged so they give a positive d-c 
output voltage equal to the peak 
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Pky in the 
Sim Stone Tube 
Family! 


Stone is happy to be the first in the industry to 
announce the addition of ““Mylar’’* Polyester Film 
—The Du Pont Company’s latest contribution to 
effective electrical insulation—to its already wide 
range of materials. 

Many months of laboratory research by Stone 
have made this announcement possible. 

Stone spiral wound small diameter tubes of 
“Mylar” with a neutral, heat resistant adhesive can 
be furnished in a thin wall, all “Mylar” construc- 
tion and in combination with asbestos, high 
dielectric kraft, and fish paper. 

Stone precision manufactured tubes using 
“Mylar” have low moisture absorption and high 
mechanical strength qualities. Good dielectric 
properties over a wide temperature range, excel- 
lent fungus resistance, and splendid corrosion re- 
sistance to copper are other principal features of 
this new marvel from the Du Pont laboratories. 

A conveniently located representative will be 
glad to show you how Stone tubes made of “Mylar” 
may solve some of your insulation problems. Write 
us today. 


"Du Pont trade-mark 


Sto WMS errr TUBE CO. 


AFFILIATED WITH 


STONIZED PRODUCTS CO. INC. 


900-922 Franklin Street, N.E., Washington 17, D. C. 


Want more information? Use post card on last page. 





Action on Standard Items. Choose from a wide variety of 
in-stock relays, available for immediate shipment from 
Burbank or Chicago. Light-weight, small and precision- 
built, ADVANCE relays stand up under rugged service. 
They’re specified by major manufacturers the country over. 


Action on “Specials.” When you need a specially designed 
relay, ADVANCE will work closely with your engineers to 
determine accurately what’s needed... develop it in 
minimum time. You'll find us ready to cooperate with 

you on any relay problem. 


Action on Producing Relays. There’s manpower here to build 
your relays right...on time...and at the lowest prices 
consistent with top quality. It’s our aim to help keep your 
production rolling... your products operating dependably. 
Whatever your relay problems—call ADVANCE for action. 


OVO" C" BLECTRIC AND RELAY COMPANY 


2435 NORTH NAOMI STREET, BURBANK, CALIFORNIA 


Sales Representatives in Principal Cities of U. 8S. and Canada 
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positive, peak negative, or peak-to- 
peak voltage being measured. This 
voltage is fed to a stabilized feed- 
back amplifier utilizing an electro- 
meter tube which drives the indi- 
cating meter. All critical voltages 
are regulated, 


Literature 


Large Screen Oscilloscopes. Elec- 
tromec, Inc., 3200 North San Fer- 
nando Blvd., Burbank, Calif. A 4- 
page folder covers the company’s 
large-screen oscilloscopes. Included 
are illustrations and descriptions of 
the 21-in. and 17-in. types. Im- 
portant features and specifications 
are given. 


Tube Clamping Shields. Interna- 
tional Research Corp., 177 W. Mag- 
nolia Blvd., Burbank, Calif., has 
available a complete 2-color catalog 
on miniature and subminiature 
electron tube clamping shields. <A 
wide range of tube shield types and 
sizes are illustrated and keyed to 
appropriate dimensional engineer- 
ing drawings. The catalog gives 
information on pure silver, Beryl- 
lium copper, alluminum alloy and 
special-purpose tube shields. Con- 
tents also include complete facts on 
the company’s new low-cost series 
100 and 200 tube clamp shields de- 
signed for use under average to 
high tube operating temperatures 
in most commercial applications, 


Phase Meter. Industrial Test 
Equipment Co., 55 E. 11th St., New 
York 3, N. Y. A single-sheet bulle- 
tin illustrates and describes the 
model 200A Phazor phase meter, an 
instrument that is useful wherever 
precision phase measurements are 
necessary. The brochure lists appli- 
cations, principle of operation, fea- 
tures and specifications. 


Tubular Capacitors. Corson Elec- 
tric Mfg. Corp., 540-39th St., Union 
City, N. J. The complete line of 
type G-6 tubular, glass-cased, plas- 
tic dielectric capacitors is described 
in the new catalog sheet just issued. 
Ratings listed range from 0.01 uf at 
600 v through 0.0015 uf at 60,000 
v. The units described are partic- 
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ularly useful where space is at a 
premium and for handling high 
voltages at high temperatures in 
d-c and low-frequency a-c circuits. 


Compass System. Collins Radio 
Co., Cedar Rapids, lowa. An 8- 
page folder covers the MC-101 com- 
pass system. Included are modern 
aircraft data requirements. 
requirements, installation informa- 
tion, dimensional diagrams, speci- 
fications and a block diagram are 
available. 


Power 


Uranium Prospecting Instruments. 
El-Tronies Ine., Fifth and Noble 
Sts., Philadelphia 23, Pa. A 4-page 
folder covers a new line of Geiger 
designed primarily for 
prospecting Illus- 
trated descriptions and prices are 
for 9 


counters 
applications. 
instru- 


are given different 


ments. 


Components Catalog. Herman H. 
Smith Inc., Nostrand Ave., 
Bklyn 10, N. Y., has issued 24-page 
reference book listing a complete 
line of plugs, jacks, 
switches, terminals, and hundreds 
of vitally needed electronic compo- 


2326 


connectors, 


nents and accessories. Exhaustive 
schematic dimensional diagrams 
throughout the book make this an 
important guide for the engineer 
as well as the purchasing agent. 
Catalog 55 lists some 50 new items 
including linen and 
nylon plastic cable clamps and Vi- 


nylon cable, 


brex panel fasteners. 


Facilities Folder. The Johns-Har- 
ford Tool Co., Inc., 390 Capitol Ave., 
Hartford, Conn., announce publica- 
tion of a facilities folder and equip- 
ment lists covering their extensive 
precision contract manufacturing 
facilities. The company specializes 
in experimental and short run pro- 
duction work of extremely 
tolerances and in the manufacture 
of precision components or subas- 
semblies for instruments, turbo-jet 
engines, automotive, aircraft, elec- 
tronic and other mechanisms. 


close 


Circuit Assembler. U.M.&F. Mfg. 
Corp., 10929 Van Owen St., North 
Hollywood, Calif. A sinyle-sheet 
bulletin illustrates the See Zak cir- 
cuit 
breadboard problems. 


assembler for simplifying 


All parts of 
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Does your servo system 
end up like this? 


Of course, you've never bought an automobile in pieces, 
picking up a bumper here, a carburetor there, a clutch some- 
where else. Even if you could arrive at the appearance and 
performance of a finished car, chances are it would require 
countless hours of work and a factory-full of fabricating 
equipment to integrate the odd sized parts. 


Surprising, then, how many companies build servo systems 
just this way. Buying parts from different manufacturers 
... putting them together and hoping for an ideal system. 
Either the final result is far below potential efficiency, or the 
time, labor, machinery, and materials wasted in trying to 
‘*fit’’ the components together boosts the cost astronomically. 

Experience proves that complete assemblies of Transicoil 
components not only assure improved system performance 
but actually cost less than the total purchase price of the 
individual components acquired from several sources. 


If you are now purchasing servo components from several 
manufacturers, a serious talk with Transicoil will pay you 
dividends in lower costs and a better system. But if you 
require only one component, you can be sure of optimum 
performance from the Transicoil units you specify. 


RANSICO! 


( 


CORPORATION 


Miniature 
yntrol Motors 
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Motor and Gear Motor 


Train Assembles 


Generator 


Plug-in 


( r 3! 


Want more information? Use post card on last page 


Assemblies 


| 


107 GRAND STREET 
NEW YORK 13, N.Y. 
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an introductory kit selling for $12 
are pictured and numbered. Some 
of the advantages of the circuit as- 


NO EXTERNAL CHANNELLING EQUIPMENT ! Jenene 


Block Unitized Pulse Instruments. 
Electro-Pulse, Inc., 11811 Major 
St., Culver City, Calif., has avail- 
able a general catalog on block uni- 
tized pulse instruments, and bro- 
chures on the model 2120A pulse 
generator, and model 2140A double 
pulse generator. Illustration de- 


(=—* scriptions, chief features and ap- 
plications are included. 


hannel H-V Glass-Cased Capacitors. The 
Gudeman Co., 340 W. St.. 


Huron 

Chicago 10, Ill. A new 4-page 
catalog describes hermetically 
sealed h-v glass cased GC type paper 
dielectric d-c capacitors. Operat- 
ing temperature of the units cov- 
ered in bulletin GC-1 ranges from 

55 C to +105 C. Data include 
explanation of catalog numbers, 
high altitude application, lead spe- 
cifications, ripple voltage and com- 
plete engineering specifications. 
Illustrations consists of GC-45 ser- 


Vea Het Fens 


radio link 


= ’ insulation resistance vs tempera- 

t e me eo ture and change of capacitance vs 
i i temperature. 

: H-F Generators. Electronic Proc- 

/ esses Corp., 1078 San Antonio Road, 


Los Altos, Calif. Details on a new 

convertible Electrotherm high-fre- 

quency generator primarily de- 

signed for plastic welding and 

packaging machinery are given in 

a new leaflet, form G-554. The con- 

complete Th one cabinet vertible feature of the generator 
described permits rapid conversion 

between two input power ratings of 
2,000 and 4,000 d-c watts. Besides 
illustrating the unit, the leaflet in- 
cludes application notes concerning 
: J the various welding length limita- 
Six Telephone or Teleprinter Channels, plus Independent Order tions related to power ratings; 
Wire Circuit. Full Supervisory and Control Facilities. shows construction details of the 
Alternative Radio Frequency Bands. | sliding-drawer arrangement for 
subassemblies which permits con- 

Write for leaflet No. 198/33 available for early delivery vertibility and also facilitates serv- 
ice and maintenance. Specifications 

are tabulated to cever operating 


ies, GC46 series, dimensional draw- 
ings, and typical performance 
curves for power vs temperature, 


nn a at nee eee en ennennee ee ier a 


frequency, line power requirements, 
Standard Telephones and Cables Limited weights and dimensions. 


Registered Office: Connaught House, Aldwych, London, W.C.2 


ItcT Germanium p-n Junction Photo 
RADIO DIVISION - New Southgate + London + N.11 + England /** . Diode. Transistor Products, Inc., 


jasscciare 
241 Crescent St., Waltham 54, 
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Mass. Form No. DS-54-1B covers 
the type 1N188 germanium p-n 
junction photo diode. The device 
described and illustrated is de- 
signed for use as a light detector 
in devices requiring high sensitiv- 
ity particularly in the near infrared 
region. Mechanical specifications, 
electrical data and a typical char- 
acteristics chart are included. 


Electronic Filters. Communication 
Accessories Co., Hickman Mills, 
Missouri, has available new techni- 
cal data on its electronic filters. The 
information is largely on additions 
to the company’s standard line of 
electronic filters. The literature 
illustrates the new units and de- 
scribes the electrical characteris- 
tics, complete with response curves, 
physical sizes and mounting 
dimensions. 


System Analysis with the Complex } 
| Analyzer. Technology ‘ N d f h t 
Plane Analyzer. Technology In erve ends for sky giants! 
strument Corp., 531 Main St., 
Acton, Mass. Laboratory Report Rotors of these super-sensitive synchro 
No. 11 discusses a simple network torque transmitters duplicate or interpret 
example and is the first in a series the rotation or position of other rotors in 
of 3 articles on system analysis remotely placed counterparts. In_ this 
with the complex plane analyzer. way they give accurate, visual informa- 
Articles two and three in this series tion on the action or angle of control oA 
> ° eas ° * eS at CS wel i 

discuss the complex plane analyzer surfaces, gear, fuel flow, auxiliaries, etc ; 
liseu complex plane analyzer ee , OSTER lightweight Synchr 
and its methods of use and closed- hey are widely used in closed loop con- Transmitters, type 2G Accu- 
loop systems, root locus and their trol systems where they demonstrate the rate to 25° or less, in angular 
a as oa é a ar alitvofOster a : definition. Has many ap- 
relation to the complex plane ana prec lity of ter Avioni¢ I roducts. plications in the avionics in- 
lyzer. These will be available in hey conform to military specifications dustry, where angular or lin 
the near future. Thev may be had for altitude, high and low temperature, ear positionindications must 

ie : . <n s ; - as , . be accurately interpreted. 
for the writing. life, shock, vibration, humidity and fungi- 

cidal treatment Other OSTER Avionic 


; ‘ Products include: 
You can depend on Oster quality in , 
? @ Special motors: Servos, 


Sa ; 
Radio Frequency Laboratories, Inc., rotatingcomponentsforautomaticcontrol. epee einen ees 
Boonton, N. J., has published a and Fans for we with 
folder illustrating and describing D-C and A-C supply 
the model 829 instrument calibra- Insure dependability. . . specify voltagesincommon wang 
: 2 , on aircraft and ground 
tion standard. Included is_ in- equipment. 

formation on accuracy, reliabil- Synchro Generators, 
ity, operating procedure, accessory Control Transformers, 


equipment and net price. Some MANUFACTURING CO. ee seme se 


typical instruments that can be AVIONIC DIVISION and Two Speed Sy ne hros 
calibrated with this equipment are @ Tachometer Generators 
listed. RACINE, WISCONSIN and Reference Generators, 


@ Aircraft Actuators, both 
re re Mail thi for your copy of our illustrated . 
Kits and Wired Instruments. cane. tan Siaian Aiciaata Wieieue: linear and rotary. 


Electronic Instrument Co., Inc., 84 


Withers St., Brooklyn 11, N. Y., has 
published its 1965 catalog describ- JOHN OSTER MANUFACTURING CO. AVIONICS DIVISION 
tae otk tiientien 00 tite ond ae Dept. 4312,Racine, Wisconsin, U.S.A. 

g an aBUES Bs NS and 4c ne Please send, postpaid, your catalog of OSTER Avionic 


factory-wired instruments. To en- yj -—«~Products. 
able the reader more readily and 1 
fully to understand the function 
and application of each instrument, i 
os; 1 

i 

i 


Instrument Calibration Standard. 


ere. 20 SS OPO OO ww ew ew ee 


Name 
Company 
the descriptions for each model are Address 


carefully analyzed into features, City Zone State 
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PLUG-AND-RECEPTACLE 
UNITS for sectionalizing 
circuits 


@ Simultaneous contact of any number of 


leads can be made or broken by use of Lapp 


Plug-and-Receptacle units, for panel-rack 
assembly or other sectionalized circuits, Insu- 
lation is steatite, the low-loss ceramic-——non- 
carbonizing, even when humidity, moisture 
or contamination sets up a leakage path, 
The unit shown here provides twelve con- 
tacts, rated for operation at 2.5kv peak 
terminal-to-terminal, 1.5kyv peak terminal- 
to-ground, 25 amps at 60 cps. All contacts 
are silver-plated; terminals are tinned for 
soldering. Polarizing guide pins assure posi- 
tive alignment. Write for specifications of 
this and other available units, or engineer- 
ing recommendations for special units for 
your product. Write Lapp Insulator Co., 
Inc., Radio Specialties Division, 232 Sum- 
ner St., Le Roy, N. Y. 


@ STEATITE INSULATION 


@ FULL-FLOATING 
CONTACTS 


Want more information? Use post card on last page. 





NEW PRODUCTS (continued) 
specifications and applications. The 
catalog also describes the company’s 
engineering laboratories, quality 
control department and other im- 
portant facilities. 


Systems Engineering. Consolidated 
Engineering Corp., 300 N. Sierra 
Madre Villa, Pasadena 8, Calif. 
Custom Engineering of electronic 
instrumentation tailored to specific 
industrial, scientific and military 
needs is the subject of a recently 
announced 16-page brochure. Case 
histories of typical instrumentation 
systems, applications, biophiles on 
key personnel, description of serv- 
ice facilities and methods of plan- 
ning used to solve customer prob- 
lems are features highlighted in 
the new publication. Write for 
bulletin CEC-1304. 


Test Equipment. Radio City Prod- 
ucts Co., Inc., Easton, Pa., an- 
nounces a new multicolor brochure 
describing and illustrating the com- 
pany’s complete line of test equip- 
ment. It includes testers for color tv 
as well as black-and-white, together 
with many instruments for tube 
testing and servicing all radio and 
tv receivers. It also covers instru- 
ments for industrial applications 
in the electronic and related in- 
dustries. 


Vertical Subminiature Tube Hold- 
ers. Atlas E-E Corp., Bedford Air- 
port, Bedford, Mass., has available 
a bulletin describing a new line of 
precisely engineered vertical sub- 
miniature tube holders especially 
designed for application in printed 
circuitry and similar limited-space 
conditions, where it is necessary to 
hold tubes and components securely 
against shock and vibration. The 
tube holders discussed will hold up 
under 5-g vibration at 500 cycles. 


Thermosetting Laminated Plastics. 
Synthane Corp., Oaks, Pa., has com- 
piled a tabulation of the latest 
military and government specifica- 
tions for NEMA grades of thermo- 
setting laminated plastics has been 
compiled in chart form. The chart 
also describes the composition of 
the 24 grades of tubing, rods and 
sheet stock covered. The informa- 
tion contained in the government 
specification chart has proved par- 
ticularly helpful to manufacturers 
of government-purchased — equip- 
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NEW PRODUCTS (continued) 


ment, designers, engineers and pur- 
chasing men. 


Voltage Regulator. Leach Corp., 
4441 Santa Fe Ave., Los Angeles 
58, Calif. A 4-page, 2-color bulletin 
No. T-8400 fully describes and illus- 
trates a new type all static voltage 
regulator for 400-cycle a-c ma- 
chines, named the INETRX400. 
The unit described is constructed of 
long-life magnetic amplifiers, recti- 
fiers and resistors. The bulletin pre- 
sents detailed specifications on con- 
struction, installation and operating 
characteristics. Included are photo- 
graphs of oscillograms showing 
voltage recovery and stability, and 
output voltage waveform. 


Sealed Panel Meter. DeJ UR-Amsco 
Corp., 45-01 Northern Blvd., Long 
Island City 1, N. Y. A 2-color, 2- 
page engineering data sheet on 
round model 150 panel meter gives 
detailed specifications, actual size 
illustrations, outline drawings and 
ordering information. 


Printed Circuit Data. Photocircuits 
Corp., Glen Cove, N. Y., has avail- 
able eight technical bulletins, P-1 
through P-8, dealing with various 
aspects of printed circuitry. Topics 
covered are: printed circuit design 
for ease in fabrication; base mate- 
rials for printed circuitry; plating 
and plated holes; etched or plated 
conductor characteristics; printed 
components for etched circuits; 
printed circuit switch plates and 
commutator disks printed circuitry 
assembly and dip soldering; and 
printed wiring layout and design. 
Also available is an 8-page bro- 
chure covering printed circuits and 
allied electronic subassemblies. This 
lists special applications, tips for 
the designer, and outlines the com- 
pany’s facilities for technical serv- 


ices, 


Bobbinless Precision Resistors. 
Monson Mfg. Corp., 6059 W. Bel- 
mont Ave., Chicago 34, Ill, has 
released a catalog page picturing 
and describing its new line of lower 
cost, smaller size bobbinless non- 
inductive precision wire type re- 
sistors. Complete data include tol- 
erances, sealing of ceramic tubes, 
resistance wire, terminals, and a 
table listing typical sizes and re- 
sistances available. 
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IT MARKS A COMPLETELY 


INDUSTRIAL HEAT TREATING SERVICE 


With 15 years of experience in the manufacture of the 
finest heat treating equipment, the Sargeant & Wilbur Heat 
Treating Corporation brings to the metal working industry 
the most complete and modern heat treating service found 
anywhere. 


Ultra-modern facilities have been completed, an extensive 
line of the very latest certified equipment* installed and 
geared for volume production . . . meeting any requirement. 
To slash production time and increase profits it will pay you 
to investigate these services. 


®@ Bright Annealing, Brazing, Hardening of Stainless 
Steel 


Cycle Annealing of Laminations — Silicons, Irons, 
Steels 


@ Unmatched Quality In Any Quantity 
@ All Specifications Rigidly Enforced 


Phene, Write, or Wire For Complete Information 
Sample Processing Without Obligation 


=ARGEANT «Wilhur 
HEAT TREATING CORP. 


170 YORK AVENUE PAWTUCKET, RHODE ISLAND 


*Certified by the United States Army 
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PLANTS AND PEOPLE 


Edited by WILLIAM G. ARNOLD 


Engineers receive awards from technical societies . . . Electronic 
manufacturers promote engineers and management executives... 
New plant expansions are announced... 


IRE Names Annual Award Winners For 1955 


Harald T. Friis 


HARALD T. FRUS, director of radio 
research of Bell Telephone Labora- 
tories, will receive the IRE Medal 
of Honor, the highest technical 
award in the radio engineering pro- 
fession at the Institute’s national 
convention next March in New 
York City. The award will be 
given “For his outstanding techni- 
cal contributions in the expansion 
of the useful spectrum of radio 
frequencies, and for the inspiration 
and leadership he has given to 
young engineers.” 

The Morris Liebmann Memorial 
Prize, awarded annually to an IRE 
mermber who has made a recent 
important contribution to the radio 
engineering art, will be given to 
Arthur V. Loughren, director of 
research of Hazeltine Corp., “For 
his leadership and technical con- 
tributions in the formulation of the 
signal specification for compatible 
color television.” 

Bernard Salzberg of the Naval 
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Arthur V. Loughren 


m7 


=i 
§ a ae 


Research Laboratory will receive 
the Harry Diamond Memorial 
Award, which is given to persons in 
government service for outstand- 
ing work in radio and electronics. 
The award will be presented “For 


his contributions in the fields of 


Bernard Salzberg 


OTHER DEPARTMENTS 


featured in this issue: 


Electrons At Work 
Production Techniques .. 


New Products 


Harold B. Law 


electron tubes, circuits, and mili- 
tary electronics.” 

The Vladimir K. Zworykin Tele- 
sion Prize Award goes to Harold B. 
Law of RCA Laboratories Division 
for his contributions to the shadow- 
mask tri-color tv picture tube. 


MIT Plans Karl Compton Laboratories 


THE KARL TAYLOR COMPTON LAB- 
ORATORIES for Nuclear Science and 
Electronics will be built at MIT as 
a memorial to the Institute’s late 
chairman, Dr. Karl Taylor Comp- 
ton. 

Plans for a $3 million building 
are being made and a fund of 
$3,000,000 will be provided for un- 
restricted support of the Institute’s 
work in these fields. 

The proposed laboratory building 
will comprise about 125,000 sq ft of 
floor area, designed especially for 
M.I.T.’s work in nuclear science, 


nuclear engineering, electronics and 
related activities under the depart- 
ments of physics, electrical en- 
gineering and chemical engineering. 

James R. Killian, president of 
MIT, said in announcing the Insti- 
tute’s »lans . . . “Developments in 
electronics over the last twenty- 
five years have amply demon- 
strated the far-reaching impact of 
physical science on our economy, 
our health and our security. In 
large measure, continued Dr. Kil- 
lian, electronics is still in its in- 
fancy in terms of its potential 
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brand new world 


\s a major development in its program of advanced design, Martin has expanded 
its operations into the field of atomic power. 

This means that a top team of scientists, physicists and engineers is now ready at 
Martin to carry on a strategic long-range program in the application of nuclear 
energy to weapons systems development. 

Yesterday, Martin took the lead in recognizing the importance of electronics, inte 
grating this new science into its operations with engineering and development 
facilities second to none in the industry. 

loday, the horizonless science of nuclear power has been added —again ahead of 
the calendar. 

And tomorrow you can expect Martin to develop techniques for harnessing the 
potential of cach new science to come. 


You will hear more about Martin! 


MVE FA FETE Pe Ee ) 


BALTIMORE - MARYLAND 





value to the United 
the whole world.” 

The Research Li 
tronics, which will 


facilities of the 


States and to 


ol Khe ° 
share the 
Karl 


Compton Laboratories, wa 


thoratory 
new 

Taylor 
s founded 


Audio Society Honors 


AT THE AUDIO ENGINEERING SOCI- 
ETY annual banquet in New York 
City the Society’s John H. Potts 
Award for outstanding achievement 
in audio engineering was bestowed 
upon Joseph P, Maxfield of Espan- 
ola, New Maxfield was 
honored for his contributions in the 
field of audio engineering, includ- 
ing the development of electrical 
recording and reproducing systems 
for phonograph transcription and 
sound picture applications. His 
pioneering work led to important 
improvement in the fields of studio, 
theatre, industrial and 
acoustics, Maxfield was 
with the Bell System 
most of his career. 

The Award for service to the 
Society was given to John D. Colvin, 
director of 


Mexico. 


military 
associated 


throughout 


engineering of Gates 


at M.L.T. just after World War II. 
It now has 245 staff members—in- 
cluding faculty and graduate stu- 
dents—-and a total research and 
teaching budyet of about $1,500,000 
yearly. 


% . 
4 ou Ire 
Kngineers 


Radio Co., who was previously chief 
audio engineer with the American 
Broadcasting Company. 

Frederick V. Hunt, Rumford pro- 
fessor of physics and Gordon 
McKay professor of applied physics 
at Harvard University, received the 
Society’s Emile Berliner Award. 
The latter is bestowed annually for 
outstanding developmental work in 
audio engineering. Dr. Hunt was 
given the award in recognition of 
his analysis of tracing distortion in 
dise reproduction, his work on un- 
derwater sound systems and his 
studies in acoustical measurement 
techniques, 

The Society gave an honorary 
membership to Harold 8S. Black of 
Bell Telephone Laboratories for his 
work in development of stabilized 
feedback amplifiers. 


Elgin Watch Company 
Enters Electronics 


ELGIN NATIONAL WATCH Co., of 
Elgin, Ill. has purchased Neomatic 
of Los Angeles, Calif. as part of its 
diversification program in the fields 
of electronic components and auto- 
matic production instruments. 

Founder and former president of 
Neomatic, T. Ross Welch, will direct 
research and engineering and Wil- 
liam M. Brandes, vice president 
of Elgin in charge of manufactur- 
ing, will become president. Welch 
was instrumental in his company’s 
development of sub-miniature relay 
switches and holds many patents in 
the field. 

Neomatic $500,000 in 
sales last year and employs approx- 
imately 100 people. 


grossed 


Magnecord Buys 
Davies Laboratories 


MAGNECORD purchased all of the 
outstanding stock of Davies Labor- 
atories of Riverdale, Md. Gomer L. 
Davies, president and founder of 
the firm bearing his name, was 
elected to the Magnecord seven man 


RETMA Board Of Directors And Officers For 1994-95 


Crories F  Sivteweyer fdward C Teder a 8 Thorsten 


A Blomentrants 
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This completely new Pye 
equipment has been specific- 
ally designed for point-to- 
point communication and will 
fulfil equally well a ground- 
to-air role in air traffic control 
systems. 

Push button control brings 
any one of four preselected 
channels into immediate 
operation; this facility is also 
available when the equipment 
is installed for remote un- 
attended operation. The 60 
watt Fixed Station Trans- 
mitter offers R/T, C/W, or 
M.C.W.operation with ‘break- 
in’ facilities on telegraphy. 

The equipment is suitable 
for unattended operation in 
the tropics. 


= e147 @.+ = 


% 


Telecommunications 


CAMBRIDGE | ge | ENGLAND 


ww 


Pye (New Zealand), Led., Pye Canada, Led., 


Pye-Electronic Pty, Led., | Pye Ireland, Led., 
Auckland C.1., New Zealand Ajax, Canada. 


Melbourne, Australia. Dublin, Eire. 
Pye Radio & Television (Pty.) Ltd., Pye Limited, Pye Limited, Pye Limited 


Johannesburg, Plaza de Necaxa 7, Tucuman 829, 5th Avenue, Bdg 
South Africa Mexico § Buenos Aires 200 Sth Avenue, New York 


PYE LIMITED - CAMBRIDGE ENGLAND 
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Looking for a new plant site? 


Then these low-cost rates will 
interest you! 

Three transcontinental railways 
and an inter-city electric railway 
serve the Long Beach industrial 
area...connecting Long Beach 
with the East and all parts of the 
Western states. Rates from distant 
points are the same to Long Beach 
as to other near-by cities. 

The modern Long Beach Airport, 
municipally owned, is one of the 
four major air terminals in South 
ern California. Transcontinental air 
service is provided for all types of 
commercial air cargo. 

Over 180 common carrier truck 
lines serve this area, with all major 
transcontinental lines operating 
direct service to and from Long 
Beach. 

And the Long Beach Harbor is 
truly America’s most modern port. 


Write today for complete informa- 
tion — yours for the asking. Con- 
fidential, of course. 


CHAMBER OF COMMERCE * DEPARTMENT OF INDUSTRY 


200 East Ocean Boulevard, Long Beach 2, California 


Want more information? Use post card on last page 


PLANTS AND PEOPLE (continued) 


Gomer L,. Davies 


board of directors. 

The firm will continue as a 
wholly-owned Magnecord  subsid- 
iary under the dircetion of Davies 
and no immediate change in man- 
agement personnel is contemplated. 
Both companies will retain their 
corporate entities. 

Davies Laboratories had 63,000 
shares outstanding which were ex- 
changed for a total of 10,512 shares 
of Magnecord stock. At the time of 
the purchase Magnecord had 26,732 
shares of stock outstanding against 
an authorized issuance of 200,000 
shares. 

In addition to the exchange of 
stock, purchase terms included a 
five year contract for Davies, at an 
undisclosed figure, and his election 
to the company’s board of directors. 
The Magnecord charter authorizes 
a maximum board of eleven direc- 
tors. 

The engineering and research 
staffs of the subsidiary will be in- 
creased by at least 50 percent as 
soon as additional production space 
is acquired. 


Willys Motors 
Plans Laboratory 


WILLYS Motors, wholly-owned sub- 
sidiary of Kaiser Motors Co., is 
planning a new research and devel- 
opment laboratory devoted to elec- 
tronics at Stanford University. 

It will be a 12,000 sq ft building 
on 34 acres of land in the Stanford 
industrial tract adjacent to the GE 
microwave laboratory now under 
construction. 

The laboratory will be devoted to 
development of new types of radar, 
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HEYCO NYLON 
SOU m8) 


anchor power 


ORGANIZATION 
WITH 25 YEARS 
STAMPING 
EXPERIENCE 
HAS MODERN 
PRESS CAPACITY 
FOR OVER: 
2,000,000 
1. Slip over wire FINISHED 
CHASSIS ———- 2. Snap into hole STAMPINGS 
WY pt dd PER DAY. 
VU, ASK FOR BULLETIN 33 


TH SLES Ss f 


PCT ht 
penis PIL NT VOL pol 


@ Heycos absorb all cord pull, push and 

torque and insulate wire from housing. 

Product life is increased and product 
+ pearance is improved. Samples avail- 
»le on receipt of wire sizes. 


rele Mul il: ee 
Tt ha ee tae 2 
yma taille 


HEYCO 


but they 


last a lifetime... 
and you 


save 50% 


38 Kits and 42 instruments — 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH 2, NEW JERSEY 


the Industry's most complete 165K Mullneter Kit $24.95 
Se 


line of MATCHED 20,008 
TEST INSTRUMENTS 


Ve = million FICO In- 
struments are now in use 
the world over! That's the 
proof of EICO’s leader- 
ship in Value 


For latest precision ena: 

VACUUM TUBE J "2" 
|} nents, smart professional 

| appearance fetime per 

RETAINERS § torsos 


ftom economy see and 


oar ge for envelope types T7, T8, MT8, 
ST12, T122DL ST14, 
2,MT-IC, ST19, T14, ST128CT-9. 


rey te 9 


ee p 


$14, STI16, 


These retainers are used to se- 
cure Vacuum Tubes and to resist 
side motion of Vacuum Tubes 
used in radio equipment which 
is subject to shock and vibra- 
tions. These retainers meet the 
requirement of all JAN specifi- 
cations. The insulated portion is 
made of a melamine base Fibre 
Glass Phenol which provides 300 
voits insulation to ground and 
withstands a temperature of 
350 F. The insulated plate can 
readily be fastened or released 
by hand. 


Manufacturers of 
Electronic Components 


JAMES IPPOLITO & CO., INC. 
401 CONCORD AVENUE, BRONX 54, N. Y. 
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line at your Jobber 
before you buy any 
higher-priced equip- 
ment! You'll agree with 
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Are you getting LEFLON 
with no porosity 


Here are cross 
Magnification 


sections of two Teflon rods which were dye-tested for porosity a4 
CAC ee MO OC Pm mr eee ht a he ae ee Lo 


more stable insulation than the rod at right where porosity has enabled dye to penetrate 


Non-porous FLUOROFLEX®-T vod, tube, sheet 
assure optimum electrical stability in parts 


At its optimum electrical values, Teflon is virtu- 
ally the perfect dielectric material for UHF use. 
If, during extrusion or molding, however, a high 
degree of porosity results, dielectric strength, 
power factor and dielectric constant are bound 
to be affected. That’s because porous insulation 
means absorbent insulators. 

As the above photographs show, Fluoroflex-T 
is non-porous, This is achieved in two ways. (1) 
By processing on equipment especially designed 
to compact Teflon powder to the critical density. 
(2) By not bleaching out Teflon’s natural spot- 
ting at the expense of optimum density. 

Fluoroflex-T products are also stress relieved. 
Result: Non-porous rods, tubes, and sheets that 
not only give greater electrical stability but also 
dimensional stability and fewer rejects in ma- 
chining, Write for Bulletin FT-1. 


*DuPont trade mark jor its tetrafluoroethylene resin. 
® Resistoflex trade mark jor products from fluorocarbon resins. 


RESISTOFLEX 


corporation 
Belleville 9, N. J. 


SPECIALLY ENGINEERED FLEXIBLE RESISTANT PRODUCTS FOR INDUSTRY 
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PLANTS AND PEOPLE (continued) 


television, and other’ electronic 
equipment. 

Cost of the building and land is 
expected to be $250,000. Plans are 
to lease the property from the uni- 
versity. 

Mort Frank, an executive of the 
Kaiser organization, will be man- 
ager of the laboratory. Director of 
research will be Ross Aiken, previ- 
ously with the University of Cali- 
fornia radiation laboratory. 


RETMA Honors Loughren 
for Color TV Work 


ARTHUR V. LOUGHREN, vice-presi- 
dent in charge of research of the 
Hazeltine Corp., was cited by the 
engineering department of RETMA 
for outstanding service to the tele- 
vision industry. 

Loughren, who also is executive 
vice-president of Hazeltine Re- 
search of Chicago, was presented a 
plaque at the annual Radio Fall 
Meetings. 

The award, made for Loughren’s 
contributions to color television cir- 
cuitry, was presented by W. R. G. 
Baker, vice-president of GE and 
general manager of the Electronics 
Division, who received the associa- 
tion’s first award in 1941 for his 
work in the development of black- 
and-white television standards. 

Loughren became an _ associate 
member of the IRE in 1924, a mem- 
ber in 1929, a senior member in 
1943 and a fellow since 1944. He 
was elected a director in 1952. 

Through the years, he has been 
active on a number of IRE and 
RETMA committees. He is pres- 
ently chairman of the Joint Tech- 
nical Advisory Committee of IRE 
and RETMA and chairman of the 
RETMA Television Systems Com- 
mittee. 


Signal Corps Names 
Research Chief 


EDWARD IL, NELSON, technical di- 
rector of the Signal Corps engi- 
neering laboratories at Fort Mon- 
mouth, N. J., has been appointed 
scientific chief of research and de- 
velopment for the Army Signal 
Corps. 

Nelson will be responsible for the 
technical direction of research and 
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ULTRA-HIGH 
PRECISION 
POLYSTYRENE 
CAPACITORS 


as low as 0.1% 
tolerance in most values 


panne: iis atic CAPACITANCE AVAILABLE—0.05 to 10.0 MFD. 
EGRene VOLTAGE AVAILABLE—100 to 400 VDC 


Bee at INSULATION RESISTANCE—10° MEG./MFD. 


TEMP. COEFF.—100 P.P.M. per °C (—20° 
to 140°F) 


DIELECTRIC ABSORB.—.015° 
DISSIPATION—.0002 


Special Values to 
Close Tolerances—Our Specialty 


0.25 MFD. 


Write for new, complete catalog to Dept. IA 


SOUTHERN ELECTRONICS CORP. 
Pr a TUBELESS © MAGNETIC 
KA AMPLIFIER REGULATED D C 


yi SUPPLIES 


‘Il IMMEDIATE 
DELIVERY! 


WIDE VOLTAGE RANGE 
5-32 volts @ 15 amps. (cont.) 


REGULATION: = 1% (a) from 

5-32 V. D.C. (b) from 1.5 to 15 : 
amps. (c) from 105-125 V. A.C. . eet 
(Single phase, 60 cps.) cs) 
RIPPLE: 1% rms @ 32 V. and full 

load, increases to max. of 2% 

rms @ 5 V. and full load. 

RESPONSE: 0.2 Seconds 

MOUNTING: Cabinet or 19” 

Rack Panel WEIGHT: 150 Ibs. 

METERS: 41," AM and VM 

FINISH: Baked Grey Wrinkle 

DIMENSIONS: 22x«17"x1444" 


Price: $524 w/o cabinet, $549 w/ ‘erbbinet 


All prices a , B., El Segundo, Terms: 1%, -10 days, net 30 
ne collect for quantity discounts 


MODEL 


MR532-15 


Write for Bulletin MA 154... . also write (on company 
letterhead) for free subscription to technical periodical 
PERKIN POWER SUPPLY BULLETIN. 


PERKIN ENGINEERING CORP. 


345 KANSAS ST. EL SEGUNDO, CALIF. + ORegon 8- or 


ELECTRONICS — December, 1954 


Want more information? Use post card on last page 


Duplexer ; 


| 


CUSTOM MADE 
PRECISION 


Flexible Tee 


ATT 


MICROWAVE 
ASSEMBLIES 


Compound Bend 


Double 
Attenuator 
Assembly 


| We are staffed to design to your 
| specifications or manufacture to your 
| drawings. Supporting this engineering 


and manufacturing capacity is a com- 
pletely equipped Electrical Testing 
Laboratory utilizing the finest in Test- 
ing Techniques. Technicraft also has 
a complete line of flexible waveguides 
and test components. 


Write for literature. 


1550 Thomaston Road 
THOMASTON, CONNECTICUT 


West Coast Office | “estron, 7407 Melrose Ave., 
es oas ice Los Angeles 46, California 
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PLANTS AND PEOPLE (continued) 


development for the Corps. 

Prior to his appointment at Fort 
Monmouth, he was with Bell Tele- 
phone Laboratories in New York 
City engaged in the development 
and design of military weapons sys- 
tems and equipment under Army 
and Navy contracts. 


Hoffman Plans 
TV Plant Expansion 


HOFFMAN RADIO plans to begin 
construction on a $1.5 million tele- 
vision manufacturing plant shortly 
after the first of the year in El 
Monte, Calif. The 200,000 sq ft 
facility will have 170,000 sq ft of 
production space and the remainder 
for offices, cafeteria, and building 
services. When the plant is com- 
pleted, around May 1, 1955, Hoff- 
man expects to combine production 
from two plants at the new location. 


ie Le Oe Engineers Receive 


1954 SMPTE Awards 


THE Society of Motion Picture and 


e a ae 
Precision Attenuation Television Engineers awarded the 
1954 David Sarnoff Gold Medal 


Award to Ray D. Kell for his 

j pioneering achievements in the de- 

0 mc: i velopment of  all-electronic  tele- 
vision and important contributions 

to color television, including its 


TURRET ATTENUATOR featuring “PULL-TURN-PUSH” action adaptation to the limits of a 6-mega- 


cycle channel, Lorin D. Grignon 
on ' FREQUENCY RANGE: received the 1954 Samuel L. Warner 


de to 3000 me. Memorial Gold Medal Award. 
SINGLE “IN-THE-LINE” CHARACTERISTIC IMPEDANCE: ee ee ee ae 


Kell is a member of the tele- 
ATTENUATOR PADS ante vision research staff of RCA Lab- 


and Type “‘N” Coaxial female fittings each end oratories. He has been a leading 
50 ohm COAXIAL AVAILABLE ATTENUATION: participant in television develop- 


TERMINATION aan value from .1 db to 60 db 


WR: 
<1.2, de to 3000 me., for all values from 10 
to 60 db 

4" to 3000 mc., for values from .1 to 
ACCURACY: 

+0.5 db 
POWER RATING: 

One watt sine wave power dissipation 


Send for free bulletin entitled 
“Measurement of RF Attenuation” 


Inquiries invited concerning pads or 
turrets with different connector styles 


STODDART AIRCRAFT RADIO Co.. Inc. 


6644-A Santa Monica Blvd., Hollywood 38, California - Hollywood 4-9294 


Ray D. Kell 
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MICROWAVE 
DEVELOPMENTS 


Wheeler Laboratories is an engineering organization offering con: 
sulting, research and development services in the fields of communi 
cations and radar. 


The electromagnetic height gauge shown above in a test cavity 
enables convenient and sensitive exploration of the spacing between 
parallel metal plates, as in the pillbox of an X-band antenna. The 
small changes in inductance caused by spacing variations of the 
order of .001” are detected by the WL Inductance Meter, shown in 
the background. Contact with only one of the metal surfaces is 
required. 

CLASS H At present, Wheeler Laboratories comprises a staff of twenty 

engineers under the personal direction of Harold A. Wheeler, with 

Open Type Transformer supporting facilities including a group of designers and a model 
POSSIBLE ONLY WITH shop. 


A brief summary of our work will be sent on request, and com 
prehensive engineering reports on some of our developments are 
available. Inquiries are welcomed regarding your particular problems 
in microwave design and development. 


Wheeler Laboratories, Inc. 


122 Cutter Mill Road, Great Neck, N. Y. 
HUnter 2-7876 


——  ——_ 


HERE IT IS! 
ten elica lly ae lod 


Designed for long life at ‘Hot Spot’ tem 
peratures of 200°C, permitting weight and 
size reductions over class A designs. Her- 
metically sealed (MIL-T-27) Grade 1, using 
exclusive FormFlex process. 


Ld ML LAS LL A alg LL 


Manufacturers of Inductive Equipment 
2 West Avenue Long Branch, N. J. 


ELECTRONIC ENGINEERS 


North American's Aviation Missile 
and Control Equipment Department 
offers unusual opportunities for 
engineers in the following fields: 


FIRE CONTROL SYSTEMS 
RADAR 
ANALOG AND DIGITAL COMPUTERS 


oe Pn ot Tee a ? 
_ : 
\ 


| INRES-CO. Hi 
TYPES CX & BX Ae 


WIRE WOUND 


RESISTORS 


SEALED IN MOLDED BAKELITE 


PZ another IN-RES-CO solutie 
for CIRCUIT DESIGNER 


INSTRUMENTATION 
TRANSISTOR CIRCUITRY 
SERVOMECHANISMS 
SYSTEM TESTING 


Openings exist at both senior and junior 
levels. BS, MS or PhD in Mathematics, 
Physics or EE required. Junior engineers 
with this educational background, with 
out experience, will be accepted for train- 
ing in the above openings. 


For additional information please forward 

resume to: 

Missile & Control Equipment Dept., 
Engineering Personnel 


NORTH AMERICAN AVIATION, INC. 
DOWNEY, CALIFORNIA 


In the N. Y. area, pis. contact our repre- 
sentative, Mr. G. W. Benedict; 19 Rector 
St. 2m. 1609, N. Y. 6, N. Y. 


PLUS LIGHTWEIGHT 


The dependable ie t Y elemer 
that combine positive 

important advantage 

Molded Bakelite 

by one-half comp: " 
Positive seal effectively protect at 
winding against harmful-climatic cor 
ditions. Additional IN-RES-CO fea 
tures include long life stability, hard 
soldered connections to terminal 
extra-sturdy, vibration proof terminal 
leads. Both CX and BX Resistor 
include space-saving terminal up 


ported, axial terminals of tinned wire 


A 


ASK FOR THE NEW 
RESISTOR HANDBOOK - 


Contains complete data on 
resistors for every purpose 
ond their recommended 
applications Please 
make request on com 
pony letterheod 


+ 


IN-RES-CO 
TYPE CX 
NON-INDUCTIVE 
RESISTOR 


IN-RES-CO 

1a 4d nD, 
NON.-INDUCTIVE 

Jain nlel. 


tt 


2 e 
cei tenant me 


APPLICATION-DESIGNED RESISTORS FOR ELECTRONICS AND INSTRUMENTA’ 
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Announcing the Honeywell H-2... 


PLANTS AND PEOPLE (continued) 


ment during the past 27 years and 
NEW IMPROVED POWER TR ANSISTOR | has to his credit more than 36 in- 
j - . ° . . . - fe 
sattiiaiaheiecmaaiiaes ventions in the field of television 
and communication. He joined RCA 
in 1930. The Sarnoff Award was 
established to give recognition to 
technical contributions to the art of 
television and is awarded primarily 
for achievements within the last 
five years. In 1953 it was presented 
to A. V. Loughren of the Hazeltine 
Corp. 

Grignon received the Warner 
Award for work over a ten-year 
period in the development of sys- 
tems and techniques for the appli- 
cation of stereophonic sound to mo- 
tion pictures. He is a development 
engineer in the research depart- 
ment of Twentieth Century Fox. 
The 1954 Warner Medal recognizes 
Grignon’s specific contributions to 
Cinemascope, particularly, “the ap- 
plication of stereophonic sound, 
standardization of the release film, 
application of magnetic sound re- 


“Growing” germanium in an induction furnace for use m the : ; : 

new Honeywell H-2 Power Transistor cording for release prints, super- 
vision of magnetic striping and 
> 1" ‘j i r > i > ‘ ‘epara- 
The new Honeywell H-2 Transistor has remarkable power and printing equipment, and ae 
D¢ tion of engineering data for release 


vain characteristics. Operating from a standard 28- volt 
& I § » 
throughout the world”. 


supply on a class B push-pull circuit, the H-2 will deliver 10 watts 
to a load with a gain of 30 db. 

Having moved from the pilot line stage to production, the 
improved H-2 1s available in quantities at the same low price 
as former models. 

Like the Honeywell 2N57, the H-2 is ideal for driving servos 
and tripping relays—yet it requires less input. 

It's available now as a solution to your weight, space, reliabil- 
ity and vibration problems. 

W rite for full information on your business letterhead to Honey- 
well, Transistor Division, Dept. EL-12-226, Minneapolis 8, Minn. 


REAL POWER AND GAIN H-2 POWER TRANSISTOR 


Collector current 800 ma max DC switching 40 watts max. 


Collector voltage 60 volts max. Power gains for ordinary applications 


aie 20-30 db. 
Collector dissipation —20 watts 


7 Maximum temperature —will operate 
max. at 70° F, mounted on adequate I f 


at conservative output levels up to 
165° F. 
Vibrations resistance 30G up to Garstang Joins 
Sinusoidal power outputs 5 watts max. 1000 cycles/sec. 
- . 
Allen-Bradley Radio 


WILLIAM W. GARSTANG has been ap- 


heat sink 


Frequency range — Audio 


Push-pull output 10 watts (2 units) max Hermetically sealed. 


pointed chief engineer of the radio 
H Beh eee Ii division of Allen-Bradley  Co., 
neywe manufacturers of radio, television, 

and electronic components. 
Transistor Division Prior to joining Allen-Bradley 
Company, he was vice-president in 
charge of manufacturing at the 
Chicago plants of Raytheon. Pre- 


112 OFFICES ACROSS THE NATION 
wontvtit vious to that he was president of 
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DANO COILS 


Serve 
WCC mee 


Behind the scenes come 
Dano Coils—made to exact 
customer specifications to 
perform an exact electrical 
function . 


Molded Coils 

Form Wound 

Paper Section 

Acetate Bobbin 

Bakelite Bobbin 

Cotton Interweave 

Coils for High Temperature 
Application 


Also, Transformers 


Made to Order 
Tela Electric Co. 


MAIN ST., WINSTED, CONN. 


DESIGNED AND DEVELOPED 
BY SPECIALISTS FOR 


PRINTED CIRCUIT 
SOLDER OPERATIONS 


VULCAN 


Ww 7 
Even-Dip 
SOLDER POTS 


16 Crucible sizes 


High Fidelity thermostat control 
adjustable to 150-600° F. 


Surface Temperatures do not vary be- 
yond +2° F. Localized Hot Spots 
completely eliminated. 


Replaceable heavy-duty heating ele- 
ments. 


Send for free 
detailed 
specifications 


VULCAN ELECTRIC CO. 
DANVERS 10, MASS. 
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TAKE NO CHANCES WITH 
VITAL EQUIPMENT... Seeeefy 


SERIES 6918 or 6924 


RACKS 


by PAR-METAL 


18%" or 24” DEEP, for 19° WIDE PANELS 

* Panel Spaces: 6114", 70”, or 77” high. 

¢ Finished in Prime Coat, Black Wrinkle, Grey 
Lacquer, Grey Wrinkle. 

« Series 6918 or 6924 Racks may be used in 
“rows” or “gangs,” as corner trims are re- 
movable from front of cabinet. 

¢ Standard shelves and roller trucks are manu- ' 
factured by us for use with these Racks. | 

a 


THESE RACKS ARE MODERATELY PRICED 
and AVAILABLE FOR SHIPMENT FROM STOCK 


Planning an electronic product? Consult Par-Metal for ' an e 
RACKS © CABINETS 0! te'cuty) Use 
CHASSIS ¢ PANELS 


Remember, Par-Metal equipment is made by 
electronic specialists, not just a sheet metal shop. 


Made b4 


32.62 — 49th ST., LONG ISLAND CITY 3, N. Y. 
Tel: AStoria 8.8905 
Export Dept.: Rocke International Corp. 
13 East 40 Street, New York 16, N. Y. 


CONTINUOUS, DIRECT-READING 


X-BAND VSWR measurement 


better than 
2% overall accuracy! 


For speedy and accurate VSWR measurements in laboratory 
or production use, the CTI Model 110B Measuring System 
reads divectly, is continuously tunable from 8,500 to 9,600 mc. 


SPECIFICATIONS 
Two VSWR Ranges 1.02 to 1.2; 1.2 to 2.5 


Attenuation Scale: 0 to ~; 1.5 db midscale 
Waveguide Fitting UG-39/U 
Directional Couplers, directivity over 40 db 


R TELEVISION INCORPORATED 


SAN CARLOS 1, CALIFORNIA 
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D’ Arsonvai 


METER-RELAY 


Jeweled Moving Coil Armature 


0.2 Microamperes 


(0/20 scale ra 


0.05 Millivolts 


nge) 


(0/5 scale range) 


A.C. D.C. 


(voltage - current) 


Thermocouples 


(R.F. or temperature) 


Adjustable 


(90° scale arc) 


The contact meter-relay as made by 


Model 451-C, (4% inch) double contact, 
0/10 DC Millivolts, as used in Vacuum 
Gauge made by Hastings Instrument Co., 
Inc., Hampton, Va., used to maintain pres- 
sure in a vacuum system. 


Assembly Products is an indicating meter with built-in micro-contacts 
which can be set to operate at any point of indication on the scale. 


Model 266, plug-in, (non- 
indicating) hermetically 
sealed, with shock mount- 
ed movement. Suited to 
marine or aircroft or other 
mobile installations. 


r- 


‘ed 

HOLDING | . 
Se cou 
2 : 
— 

100 vours o—— 

+ # 


Tr 


Single contact meter-relay 
schematic. 


Model 263, (2'% inch), 
double contact, (non-indi- 
cating) used in Model 653 
SILVERCEL” BATTERY 
CHARGER CONTROL 
manufactured for the 
Navy by Franklin Trans- 
former Mfg. Co., Minne- 
apolis, Minn. 


Made like a conven- 
tional panel meter, it 
con be substituted for 
an existing meter in 
most circuits and will 
add relay action for 
over or under limit or 
automatic control. 


A locking coil gives high 
contact pressure. Spring 
action in the contacts 
gives forceful separa- 
tion. Contacts are re- 
leased by breaking the 
circuit to the locking 
coil, either manually or 
by an automatic inter- 
rupter switch. 


Model 351-C, (3% inch), double con- 
tact, suppressed zero millivoltmeter, 
with bimetal compensation for ther- 
mocouple reference junction. Dial 
calibrated 450-850° Fahrenheit (also 
Centigrade), for lron-Constantan 
thermocouple. Used in control of tem- 
perature of THERMO DIMPLER made 
by Zephyr Mfg. Co., Inc., 201 Hindry, 
Inglewood, Calif. 


Model 261-C, (2% inch), 
single contact, high limit, 
0/200 DC Microamperes 
as used in Consolidated 
Engineering Corp., Pasa- 
dena, California Model 
21-220 Mass Spectro- 


Send for 16-page 
Bulletin G-6 
AUTOMATIC 

Contact Meter-Relay 
CONTROL 


ASSEMBLY PRODUCTS, INC. 
CHESTERLAND 4, OHIO 
Phone: Cleveland, Ohio 

HA milton 3-4436 


*Yardney Silvercel—Reg. Trademark of Yardney Electric Corp. 


Want more information? Use post card on last page 
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Electronic Laboratories Inc. of 
Indianapolis. Several patents have 
been issued to him covering the 
design and manufacture of vibra- 
tor-type rectifiers for radio ap- 
paratus. 


Admiral Expands 
TV Set Plant 


CONSTRUCTION has started on the 
fourth addition, since 1946, to Ad- 
miral’s television plant in Harvard, 
Illinois. The 65,000 sq ft addition 
will increase the total plant area 
to over 187,000 sq ft. 

Of the 65,000 sq ft to be added, 
approximately 45,000 sq ft will con- 
sist of a warehouse addition. The 
remaining 20,000 sq ft will be de- 
voted to an extension of production 
facilities. 


GE Microwave Lab 
Appoints Personnel 


JAMES W. NELSON, JR. has_ been 
named as manager for advanced 
tube development at the GE Micro- 
wave Lab in Palo Alto, Calif. 
George ©. Trotter was appointed 
manager of auxiliary operations. 


James W. Nelson 


The new GE laboratory will 
concentrate on developing and ex- 
ploring the application of new types 
of microwave electron tubes which 
the company believes will revolu- 
tionize the broadcast, communica- 
tions and radar industries over the 
next ten years. 

Operations will soon be housed 
in an ultramodern building under 
construction in the industrial and 
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VITRAMON 


Sheer bigness may be a great thing in 
Texas, But it hos no place in an electronic 
circuit. Vitramon Capacitors will save you 
space AND deliver criti¢al electrical per- 
formance at the same tine, 


MINIATURE? YES! PLUS... 


LOW LOSS _ LOW NOISE 
WIDE TEMPERATURE RANGE 
RUGGED STABLE VAPORP ROOF 
The biggest names in electronics Use Vitra- 
mon Capacitors in guided missiles, beat 
frequency oscillators, jet ignition, interceptor 
guidance, radar and servo systems, carrier 


_ CAPACITORS 


will kelp you build 


MINIATURE 


Circuit systems 


CAPACITORS 


Gre as small as this 


Life-size photograph 


< ) 
a monolithic block of 
porcelain enamel and fine-silver elec 
trades — fused into one strong, stable, 
efficient and effectively homogenous unit. 


Two materials — 


(We 


PRECISION QUALITY 


components 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR 


telephone and telemetering systems, prox- 
imity fuses, ete, 


Quality controlled 

throughout production 

with Tungsten leads produced under 

General Electric Timing Control. Each 

tungsten lead is microspecially in- 

spected for flaws. DKE offers highest 

quality and LOW PRICES now. Send 

drawings for quotations and let us 
prove the economy of our prices. 


IF YOUR CAPACITOR PROBLEM IS CRITICAL 
WRITE TODAY FOR COMPLETE DATA... 


as 
INCORPORATED 


__BOX S44E _+ BRIDGEPORT 1 + CONN.| 





electronic engineers 
physicists 


THE KEY TO YOUR 


IN 


AUTOMATIC 
DATA HANDLING 


COMMUNICATIONS 
INSTRUMENTATION 


The Engineering 

Company can give you 

immediate delivery on following 

bases: 50 Watt, 3303B, 412 Indus- 

trial Base, Giant 7 Pin Bayonet, 4310 

Four Pin Jumbo, Tetrode, Hydrogen 

Thrytron Bases in both Aluminum and 

Copper up to 6.50 dia etc. All bases 

to JAN-1A/MIL-E-1B and subjected to 
weights and strength tests. 


DKE HYDROGEN THYRATRON 
TUBE BASES 


DS 


CALL OR WRITE FOR QUOTATIONS 
ON YOUR SPECIFIC REQUIREMENTS 


_rwe BNOINGBTING co. 


27 WRIGHT ST., NEWARK 5,N.J._ 


0 Development 
oFiteld Eugineeringe echnical Writing 


Our electronic computer program is providing un- 
equaled opportunities for qualified individuals to 
participate in the dynamic field of computer tech- 
nology. Write now for additional information. 
INTERVIEWS ARRANGED HOUSEHOLD GOODS, 
AT OUR EXPENSE MOVING EXPENSES PAID 


LIBERAL EMPLOYEE BENEFITS 
You Will Enjoy Living in Minnesota 
” 


Hemington 


ENGINEERING iseancn Assocutts DIVISION 
1902 West Minnehaha St. Paul W 4, Minnesota 
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PLANTS AND PEOPLE continued) 


technical center being developed by 
Stanford University in Palo Alto. 


Nelson has been associated with 

GE since 1946 when he became a 

radar development engineer for the 
Company at Syracuse, N. Y. 

In 1951, Nelson was appointed 

manager of application engineer- 

ck 1031-18 ing for military electronics equip- 

Low Inertia Motor ment, a position he held until early 

this year when he was named a 

‘ joint project leader on color tele- 
ai CK 1028 VJ - vision receiver development. 

Trotter, who joined GE in 1948, 

was sales manager for U.S. Air 

Force equipment made by the GE 

Heavy Military Electronic Equip- 

ment Department at Syracuse, 

N. Y., prior to his new appoint- 


X-1214382 ment. 
Motor Generator 


FV-101-5 
Motor Generotor 


1D 


Guided Missile Scientists 
Join Ramo-Wooldridge 


TEMPERATURE 
CORROSION- 


RESISTANT 


INSTANT 
RESPONSE 


As one of the world’s oldest and largest producers of servo 
components, we are ideally qualified to provide you with the 
right answer to your motor and motor generator needs. Why 
not take advantage of our long, practical experience? Call on 
us for recommendations based on your individual problem. 


TYPICAL CHARACTERISTICS 


Torque to 
Type Max. Power Stall Inertia Ratio 
Number Input Total Torque (Radians per 
(Watts) (or. inches) Sec.’) 


LOW INERTIA Left to right: J. C. Fletcher, M. U. 
MOTORS Clauser, L. G. Dunn 
CK-1018 ; Q 10,000 13,000 
CK-1022-13 115/57.5 ¥ 4,800 33,800 TWO MORE missile scientists have 
CK-1027-1¢ 115/57.5 6,200 41,500 45 joined the newly formed guided 
CK-1028 2 26 10,000 13,000 missile research division of Ramo- 
CK-1031-18 ‘ 99 6,400 10,000 Wooldridge, Los Angeles affiliate of 
CK-2006- | : o 1.200 : 70,000 Thompson Products. 


CK-3000- 1] , X 3,700 a 750 ae : ; 
In addition to Louis G. Dunn, 


GENERATORS who is now associate director of 


FV-101-5 ‘ 10.000 9 10.000 the new division, Milton U. Clauser 
FV-2001-2 6,600 3 70,000 has been appointed director of the 
FV-3000-1 3,700 § 3( aeronautics and structures staff of 
X- 1214382 ; 6,000 i 21,000 5 the division. He was formerly head 


WRITE DEPARTMENT C of the School of Aeronaut ics of Pur- 
due University. Prior to 1950 he 


: ua | was with Douglas Aircraft Co. 
: bs emery) James C. Fletcher has been ap- 
ie rg abs sh pointed director of the guidance and 

; ida dL lal ee AZ . 2 

ad fe): 20, oe control staff of the division. He was 
formerly with Hughes Aircraft 
where he headed theory and 
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N.Y analysis for the Falcon, the Air 


TETERBORO, NEW JERSEY 
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FOR MEASURING HEMOGLOBIN con- 
tent of blood samples, the Fisher Sci- 
MMM atir tel id; LMC te Mtoe ( 1 
100 G-M Galvanometer in its popular 
ara ieoa Tutt ae Mh Ae 
ever your own particular instrument 
field, you can achieve this same self- 
relat olial-toM Lelall TiN aes Tele Cet ke lire| 
high sensitivity with GM Galvanom- 
eters. Complete catalog on request. 


ci} MITTVRL TTT RET 
in Canada: Cossor (Canada) Ltd 


Sot Waniseeser {canada 4. 4336 NORTH KNOX AVE., CHICAGO 4° 
A lamp of high intensity capable of 
illuminating large areas, the Hanovia 
Inspectolite is proving invaluable 
equipment for many industrial and 
laboratory uses. May be employed 
for the differentiation and classifica- 
tion of numerous materials, includ- 
ing chemicals, oils, drugs, food 
p products and textiles. Oil filled 
transformers and capacitors may be 
HOOK-UP WIRE effectively tested for leakage by the 

o) fluorescence of scepage 

; : . * Identification and analysis by 
scores another triumph with this fluorescence is rapidly heccmuiat a 
tough, super-flexible product valuable technique in industrial and 
ci 5 engineering practice. Quickest and 
that has proven itself under fire. ; easiest method of examination is by 


0 ; observation and fluorescence com- 

e parison. For closer study or perma- 

= t - 

Heat resis ant to 500 F nent recording, the Hanovia Inspec- 
¥ tolite provides excellent light source 


This new super-heat wire, in- ° for ultraviolet photography. 
tated with “TEFLON,” is'ideol. Cold-resistant to —67 F ; Of sturdy, practical construction, 


, ; ; th é Ne -ctolite >xible 
{or guided minile,jst ond ow. * High dielectric properties ie ube pier tappennin. ote 
Eermeton sircraft arereenans, Does not s rt combustion that permits vertical adjustment of 
transformer and coil leads. UPPpO 


° direction of light radiations over an 
Sizes from AWG10 through 28. ¢ Impervious to known solvents arc of 180 
Also supplied with silver coated 


copper shields, andtoind- *Perfect concentricity — ie Yours on Request: Complete ap- 
' vidual customer requirements. plication data and details on Hanovia 
| Write for further information. : Inspectolite #16106. 


‘“*MAODE CN Gen Eee Ss FOR rate HAnouin 
Ul daati; ral rials F ry 
Th WIRE CO.., inc. Sig 


50 Church St., New York 7,N. Y. reeni 


12, Newark 5, New Jersey 
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TYPE 324-A VIDEO PHASE METER 


This instrument of laboratory precision makes 
possible the rapid and accurate measurement of 

phase angle THROUGH THE VIDEO RANGE. It 

provides verification of design calculations, a 

criterion for optimum adjustment of delicate 

aN phase relationships, or a maintenance 
nea: . checking tool in the 
eee Ue . wide-band electronic 
system in modern use. 


SPECIFICATIONS 


METER RANGES: Phase angles from 0° to 360° full scale; and 90° quadrants 
full scale; no ambiguity. 

FREQUENCY RANGE 20 Kc. to 4.5 Mc. — Range down to 20 cycles may be supplied 
on special order. 

WAVEFORMS ACCEPTED: Sine waves and any complex waves having not more than one 
positive-going zero axis crossing per cycle. Phase angle 
measurement is defined as phase difference between cor- 
responding positive going zero axis crossings of the periodic 
signals being compared. 

AMPLITUDE RANGE: 2 volts to 300 volts peak. 

ACCURACY: + 4° on quadrant scales. Incremental change of 0.25° is 
easily read. 

iNPUT IMPEDANCE: 10 megohms shunted by 14 mnf. 

FULL DETAILS UPON REQUEST 


TECHNOLOGY INSTR , 


533 MAIN ST., ACTON, MASS., COlonial 3-7711 


West Coast Mail Address P. O. Box 3941 North Hollywood, Calif., POplar 5-8626 


326 Want more information? Use post card on last page. 
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Force air-to-air guided missile. 

During the coming year, accord- 
ing to D. E. Wooldridge, president, 
the company’s guided missile re- 
search and development commit- 
ments call for an expenditure of 
nine million dollars. A building pro- 
gram will provide the new division 
with laboratory and office facilities 
of approximately 100,000 sq ft by 
mid 1955. 

The new facilities will have 
an electronic computing center 
equipped with $1.5 million of digital 
and analogue computers to facili- 
tate theoretical work. 

Simon Ramo, executive  vice- 
president of the company, will also 
serve as director of the new Guided 
Missile Research Division. He will 
be assisted in over-all technical 
direction by R. P. Johnson, vice- 
president for research and develop- 
ment. He was formerly director of 
research and development at Hughes 
Aircraft and before that, deputy 
director of the research division of 
the Atomic Energy Commission. 


American Bosch Arma 
Promotes Foss 


CLIFTON T. Foss has been appointed 
assistant general manager of 
Arma Division of American Bosch 
Arma Corp. Foss continues as vice- 
president of engineering of the di- 
vision, He joined Arma 21 years 
ago as a development engineer. 


Litton Buys West 
Coast Companies 


LITTON INDUSTRIES has purchased 
controlling interest in West Coast 
Electronics Co. of Los Angeles, 
manufacturer of electronic mobile 
communication equipment and com- 
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MICO 


Precision . A pp ivatus 


PORTABLE 
PANTOGRAPH 
ENGRAVER 


with 
SUPERIOR 
FEATURES 


TOROID COIL WINDERS 
UHF COAXIAL WAVEMETERS 


Send for lilustrated Catalogs 


MICO INSTRUMENT CO. 


76-E Trowbridge St Cambridge 38, Mass. 


ENGRAVER 


Widely used in “= 
lectronic and plastic fields, 
In machine tool shops and whereve 
permanent marking is needed. The 
GREEN ENGRAVER engraves equally well on 
metals, plastic, wood, hard rubber and 
lass. \V Fact-filled folder on request 
. . showing how economies in costs, 
labor and time are achieved 


with the 
GREEN ENGRAVER. 
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OPHAR 


__---WAXES 
~~>>=- COMPOUNDS 


Zophar Waxes, resins and compounds to impregnate, 
dip, seal, embed, or pot electronic and electrical equip- 
ment or components of all types; radio, television, etc. 


Cold flows from 100°F. to 285°F. 


Special waxes non-cracking at —76°F. 


Compounds meeting Government specifications plain 


or fungus resistant. 


Let us help you with your engineering problems. 


ZOPHAR MILLS, INc. 
112-130 26th Street, 
Brooklyn 32, N. Y. 


MEAG 


For development .. . 


FREQUENCY AND 
FM DEVIATION 


To 500 MC! 


production ... and 


communication testing! 


ICROMETER FREQUENCY METER % 


© Hatevedyne- -type, uses one crystal to 


measure all transmitters from 0.1 to 175 


: me., and crystal-controlled transmitters to 


500 me. Accuracy better than 0.005%. 
| Readings in absolute frequency, or per- 
centage of ctor from desired frequency. 
Useful as precision, low-level, CW signal 
generator, 20 mc. up. Price $220.00. 


MEET FCC SPECS—for mobile-radio mainten- 
. SMALL SIZE—less than 13” wide, less 
han 14 Ibs., apiece. 


LAMPKIN LABORATORIES, INC. 


Bradenton, Florida 


Want more information? Use post card on last page. 


LAMPKIN 205-A 
FM MODULATION METER 


Direct indication of peck deviation on 
voice modulation, 0-25 kc. positive or 
negative. Tunable 25 to 500 mec. in one | 
band. Doubles os relative field-strength 
meter. Built-in speakes. Jack for oscillo- 


rc 


LAMPKIN LABORATORIES, INC. 
INSTRUMENTS DIVISION 
BRADENTON, FLORIDA 
| Without obligation, please send me 
data on Lampkin meters. 
Name 
Street 
City 





Nature Made 
Their Properties... 
Fansteel Made 
Them Practical! 


TUNGSTEN 


(© he valuable properties of tungsten, tantalum and 
d 


molybdenum usually make it self-evident whenever 
one of these metals is the best possible material for a given 
application. However, the most practical and economical 


method of fabricating parts is a never-ending problem. 


Here, at Fansteel, we make refractory metals; from raw 
ore to finished ingot, bar, rod or sheet. In working with 
hundreds of other engineers on their fabrication problems, 
we have learned a lot about forming these metals—about 
stamping, bending, deep drawing, machining, forging, 


brazing or welding them. 


If you use ‘Tungsten, Molybdenum or Tantalum com- 
ponents, we can probably fabricate them for less money 
than you can—with less rejects, less scrap loss, and with a 


fixed price per unit. We'd like to discuss it with you. 


We have some very interesting and informative booklets 
on Tungsten, ‘Tantalum and Molybdenum. Write for your 


free copies today. 


Let FANSTEEL insure your cost control of 
refractory metal components 


42501C 


, Fansteel Metallurgical Corporation 
2a eRe: a 


A ae NORTH CHICAGO, ILLINOIS, U.S.A. 


Want more information? Use post card on last page 
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ponents. It also acquired Digital 
Control Systems of La Jolla, Calif. 
West Coast will continue to operate 
under its own name with a new 
president, Bruce A. Worcester, 
formerly a management executive 
of Litton Industries. 

Howard P. Gates, Jr., was ap- 
pointed vice-president of engineer- 
ing and Howard G. Grove, vice- 
president in charge of military 
liaison and field service of West 
Coast. 

Gates was formerly head of the 
communications and navigation sec- 
tion of Hughes Aircraft Co. Prior 
to his appointment, he served as 
head of communications and navi- 
gation section at Litton Industries. 

Grove, a founder of West Coast 
eight years ago, had been active in 
Southern California radio, serving 
as Dean of the Radio Institute of 
California from 1935 to 1927. Later 
he was associated with Cound Prod- 
ucts Corp. and Pacific Aviation as 
plant manager. 


IRC Acquires 
Van Dyke Instruments 


VAN DYKE INSTRUMENTS has been 
purchased by International Resist- 
ance for an undisclosed sum. 

Van Dyke Instruments produces 
precision potentiometers required 
for guided missiles, electronic 
equipment vital to automation and 
atomic installations and other 
related devices. 

Van Dyke Instruments will be 
operated by its present manage- 
ment as an IRC wholly-owned sub- 
sidiary. 


RCA Names Engstrom, 
Hillier, Color Staff 


ELMER W. ENGSTROM has_ been 
elected as a member of the board of 
directors of RCA. His election fills 
a vacancy caused by the retirement 
from the Board of Walter A. Buck. 

Dr. Engstrom, who became exe- 
cutive vice president, research and 
engineering, on June 4, 1954, has 
broad responsibility for all research 
and engineering activities of RCA. 
In addition, he is head of RCA 
Laboratories and a member of the 
board of directors of RCA Victor 
of Canada. 

He joined RCA in 1930. First 
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(O_O Dom [© Tyme [Tey 


a 
i 
p 


Specialists in design- 
ing and manufactur- 
ing All-Purpose Fas- 
teners and Mounting 
Lugs. Tooled to produce 
over 1,000 sizes and 
styles of Spade Bolts 
in any finish, material 
or quantity. 
OTHER PRODUCTS 


SPECIFICATIONS 

Transconductance Range 

0-100, 0-500, 0-1000, 0-5000, 0-10,000 and 

0-50,000 micromhos. Range of Current Meas- 

urements: Plate & Screen: 0-100 ua, 0-10 ma, 

0-100 ma, 0-200 ma; Grid & Suppressor: 100-0- 

100 ua, 1-0-1 ma, 10-0-10 ma. Available D. C. 

Voltages: Plate & Screen: 0 to 300 V; Grid & 

Suppressor: 0 to 3 V, 0 to 15 V, or 0 to 150 V 
pos. or neg. 


SQUARE WAVE GENERATOR 


Combined Voltage Calibrator 
and Source of Square Waves 


TRANSCONDUCTANCE 
ANALYZER & 
CIRCUIT SIMULATOR 


This direct-reading vacuur: 
tube transconductance meter 
measures transconductance undei 
all operating conditions and re 
produces all kinds of statie or 
dynamic tube characteristics. It 
has means for connecting com- 
ponents to simulate the circuitry 
in which the tube will operate. 
Push button switching applies 
voltages to each tube element. 


WIRE STRIPPERS & CUTTERS 


* TOOLS AND DIES 
METAL STAMPINGS 
WIRE SPECIALTIES 
REPLACEMENT TIPS 
for Electric Soldering Irons 


Send samples or specifications for quotations. 
Descriptive bulletin on request. 


WENCO MANUFACTURING CO. 
1133 W. Hubbard St., Chicago 22, Ill., U.S.A. 


TRANSFORMERS 


» FillYour Needtoa »« 


Ca 


For 
INDUSTRIAL 
and 
ELECTRONIC 
EQUIPMENT 


SAMPLE 
SHORT 
and 
LONG RUNS 


Let us 
quote on your 
Specifications 
no obligation 


Delivery 
as 
Promised! 


DESIGNED TO COMMERCIAL AND 
MILITARY SPECIFICATIONS 
(MIL-T-27 and AN-E-19) 


EPCO Products Inc. 


2500 Atlantic Ave 
Brooklyn 7. New York 
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| testing 


| measuring 


This precision instrument pro 
vides square waves suitable for 
the transient and fre 
quency response of wide band 
amplifiers, and for accurately 
their amplitude. A 
wide range of output 
available. Attenuator settings do 
not affect the output wave shape 


levels is 


MODEL 183 


SPECIFICATIONS —- Frequency Range: 10 cps to 1 
me continuously variable over decade steps; 
Rise time: 0.02 usec for 100 ohms output, 0.05 
usec for 1200 ohms output; Max. output: 10 
volts p-p across 100 ohms, 100 volts p-p across 
1200 ohms. 


Write for specifications and catalog on our complete line of measuring equipment 


NEW LONDON 


P.O BOX 18 OE 
NEW LONDON. < 


ANALOG- DIGITAL 
CONVERTER 


INSTRUMENT 
Mpan 


ONWN 


NO AMBIGUITY 
FAST RESPONSE 


A shaft position to digital con 
version component for data 
handling systems and digital 
Multi-brush pich 

offs eliminate ambiguity 

Adapted to be used in digital to 
analog CONVersion sy 


compute rs 


stems and 
Standard 
unit handles 13 digits; 7, 17 


closed loop systems 
and 19 digit models also avail 
able. Multi-channel converters 
designed to be time shared 


scan network. Cus 


with one 
tom models may be ordered to 


your specifications 


SPECIFICATIONS 
Dia. 2 in. Wt. 8 oz 
Length: 2-3/4 to 5”, according 
to model 
Torque: Under 0.2 07. in 
Meets applicable military 
specifications 


Write for catalog imformation. 


Computers and Controls 


IBRASCOPE 


et 


606 WESTERN AVE + GLENDALE + CALIF 


Want more information? Use post card on last page 
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ADAC shown in plastic case is normally 
hermetically sealed in metal cover 


This servo driven Converter is de- 
signed to be read-out either “on the 

run” or “on demand”. For read-out, 

the digital computer sends an inter- 
rogating pulse to all the drums (and 

their segments) in common. The pulse can 
only return to the computer via the brushes 
contacting the tracks. If a brush is on a con- 
ducting segment, the pulse returns to the 
computer; if the brush is on an insulated 
segment, the pulse is blocked. All 12 tracks 
are simultaneously read and the return 
pulses are thus coded to represent discrete 
steps of the transducer feeding ADAC. 


By using precision servo components, the 
accuracy of ADAC has been reduced to 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components 
Send for bulletin giving data of com- 
ponents of interest to you. 


KEARFOTT 


ADAC 


Servo 

Analog 
Digital 
Analog 


\ | Converter 


\ 
\ 
\ 


ADAC is a device for the precise 
electro-mechanical conversion of analog 
information to digital form. ADAC works 
from a synchro voltage input and produces 
a 12-binary-digit informational output. 


one part in 4096 (.02%), or approximately 
5 minutes of transmitter rotation. It weighs 
only 2%2 pounds and measures three inches 
in diameter and four inches in length. The 
device is hermetically sealed and is highly 
shock resistant. The T3100 Servo Amplifier 
provides the necessary excitation for the 
servo elements of the Converter. A direct 
drive ADAC providing the segmented drums 
and necessary gear trains, and an inverse 
ADAC for digital-analog conversion is avail- 
able. 


Let us send you complete data sheets. Write 
today. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N, J. 


Midwest Office: 188 W. Randolph Street, Chicago, Ill. 


South Central Office: 6115 Denton Drive, Dallas, Texos 


West Coast Office: 253 N. Vinedo Avenve, Pasadena, Colif. 


Want more information? Use post card on last page 
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as an engineer and then as a re- 
search administrator, he has had a 
pioneering role in the development 
of radio, sound motion picture ap- 
paratus, the general science of elec- 
tronics, and both black-and-white 
and color television. 

James Hillier, pioneer in the de- 
velopment and use of the electron 
microscope, has joined the research 
and engineering staff of the Corpo- 
ration as an administrative engi- 
neer. 


James Hillier 


Dr. Hillier, who has been director 
of the research department of Mel- 
par, a subsidiary of Westing- 
house Air Brake, was associated 
with RCA Laboratories from 1940 
to 1953, first as a research physicist 
and later as supervisor of funda- 
mental electron microscope research. 

In the RCA Tube Division a 
separate operations staff was ap- 
pointed for administration of all 
activities connected with the engi- 
neering and manufacturing of color 
television picture tubes at its Lan- 
caster, Pa., plant. 

The staff will function under the 
supervision of Harry R. Seelen who 
recently was appointed manager of 
a newly created kinescope 
operations department. The new 
department divides Lancaster activ- 
ities into two separate plant opera- 
tions: one devoted exclusively to 
color kinescopes; the other to black- 
and-white kinescopes other 
types of power 


color 


and 
sathode-ray and 
tubes. 

Appointed to the color staff are: 
Donald O. Corvey, manager, pur- 
chasing; S. M. Hartman, manager, 
equipment development; Homer L. 
May, manager, planning and con- 
trols; C. Price Smith, manager, 
engineering and Rex E. McNickle, 
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, 
When designer-specifiers need reliable product information, 
what do they do? 
Do they fumble through the files looking 
for individual company catalogues? 
Do they waste valuable time waiting 
for product information to arrive by mail? 


No, they do not!* 
Designer-specifiers, needing immediate electronic product data, 
specifications, manufacturers names, etc., 
look for it in the easy-to-read 
ELECTRONICS BUYERS’ GUIDE, 
the only publication 
where this information is readily accessible 
for the entire industry. 
You, too, can profit when you 
get in the habit of looking it up inthe... 


rarer BUYERS’ GUIDE 


AM A McGRAW-HILL PUBLICATION @ 


330 West 42nd Street, New York 36, N., Y. XN 


*A number of surveys made by 
the Research Staff prove the 
preference of the ELECTRONICS 
BUYERS’ GUIDE over manufac- 
turers’ catalogs. Results of these 
surveys will be supplied on request. 
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HOMELITE 


will meet your specs for 
LIGHTWEIGHT GENERATORS 


Another Typical 
Homelite Example 


To meet the requirements for lighter, smaller and more powerful 


auxiliary gasoline-engine-driven generators for 


both 


rotary 


and fixed wing aircraft, Homelite has designed and built several 


special units. 


Typical of these new Homelite generators is the Model 34D28 


shown above. 


Weighing only 67 pounds.. 


. almost half the weight of previous 


auxiliaries with comparable power ... this Homelite develops 70 
amperes at 28.5 volts DC and is capable of starting 700 h.p. aircraft 
engines either directly or with a small battery floated on the line. 


Requiring less than 3 cubic feet of storage space, this unit is 
equipped for push button or manual starting and starts without 
preheating in temperatures as low as minus 40 degrees Fahrenheit. 


Meeting specifications for light- 
weight, powerful generators . . . for 
both military and commercial ap- 
plications .. . is the specialty of the 
house with Homelite. We've been 
doing it for close to half a century. 

No matter how new, how different 
or how tough your requirements . . . 


of 


HomELITE 


<< 
= 
T 


Manvtacturers of Homelite 
Carryable Pumps 
Generators + Blowers 


Chain Saws YPVICE 


turn them over to Homelite. The 
chances are you'll get the most satis- 
factory answer .. . faster. 

Write and our engineers will get in 
touch with you. 
Homelite builds generators in sizes from .1 5KW 


up to 5KW in all voltages and frequencies... 
with either gasoline engine or electric motor drive. 


CORPORATION 


6812 RIVERDALE AVENUE + PORT CHESTER, N.Y. 
Canadian Distributors: Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Ottawa 


Want more information? Use post card on last page 
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administrator, quality control. 
Kenneth M. McLaughlin, form- 
erly manager of transistor manu- 
facturing at the Harrison, N. J., 
plant, has been appointed manager 
of the 
plant. 


Lancaster color kinescope 
Earl M. Wood continues as 
manager of the Lancaster cathode- 
ray and power tube plant. 


Librascope Opens 

New Plant 

LIBRASCOPE, a subsidiary of General 
Precision Corp., has 
dedicated a new $500,000 plant 
Glendale, Calif. 


Equipment 


addition at its 
facility. 

The new 55,000 sq ft building 
brings Librascope’s total floor space 
to 160,000, 
trative offices, engineering and an 
electronics laboratory. 


It will house adminis- 


The firm manufactures electronic 
computers and both 
military and commercial applica- 


tions. 


controls for 


Farnsworth Electronics 
Promotes Engineers 


HAWKINS of Farns- 


Electronics has 


WALTER G. 
worth been ap- 
pointed missile and 
radar development and Vinton D. 
Carver was named 
product engineering. 

Hawkins has 
with the company for three and a 
half in charge of 
missile development. 

Before joining the firm, he was 
active in development of radar and 
missile equipment at Hughes Air- 
craft; Hazeltine Electronics and 
Sperry Gyroscope. 

Carver started with the company 


manager of 
manager of 
associated 


been 


years guided 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS, His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . . . reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 


munications system. 


THE MAN WE MEAN IS A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 


fied men of diversified and specialized talents. 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 
plements the editorial section of this magazine — 
the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it”—“they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 


folds an industrial exposition before you— giving 


a ready panorama of up-to-date tools, materials, 


equipment. 


SUCH A “MAW” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


Se MCGRAW-HILL PUBLICATIONS 
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FALSTROM 
SHEET METAL: 
FABRICATORS W6, Howtin 


" ni in March, 1953 as chief mechanical 
chas S1s ; cabinets engineer in the technical products 
° division. He was subsequently 
hous ings . named chief mechanical engineer of 
research and development and held 
enclo SUreES 9 etc ° that position until this appoint- 
ment. Prior to his association with 
Capehart he was with the Argonne 
National Laboratory and Tennessee 

Eastman. 


Falstrom has the quick, accurate, low cost answer 
to your instrument mounting needs, regardless 
of shape, size, metal (aluminum, steel, stainless 
steel, etc.) or finish . . . regardless of whether 
you need one unit or thousands! 


Design to assembly—Falstrom handles the 
complete job under one roof. Falstrom engineers V. D. Carver 
are highly experienced; Falstrom facilities are he 
modern. And—wherever possible—Falstrom In addition to these appoint- 
makes use of standard production techniques, stock ments, Donald R. Rasley continues 
tools and dies—to eliminate unnecessary costs! as chief engineer of the radar de- 
partment and William W. Harger 
was appointed chief engineer of the 
missile department. 

Rasley has been with the com- 
pany for thirteen years having 
started as a junior engineer in 1941. 


FALSTROM MEANS IT’S Since that time, he has been as- 
sociated with the company in radar 
THAT MUCH BETTER! ser : 


development and has been chief 

engineer of that activity since 
1953. 

Harger started with the company 

Ae in March, 1946 as a junior engineer. 

He has been active in the company’s 

FALSTROM COMPANY, 93 Falstrom Court, Passaic,N.J. = missile development and prior to 

PRescott 7-0013 Since 1870 = his present appointment, he was 


Ask for quotes on your blueprints, samples 

or sketches—no obligation. Contact Falstrom 
now—write, wire or phone for your 
illustrated Falstrom catalog #142-B. 
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it takes two 


DISPLAY ADVERTISING 


© AROUSES INTEREST 
Fy @ CREATES PREFERENCE 
DIRECT MAIL 
© GETS PERSONAL ATTENTION 


fe il nk, © TRIGGERS ACTION. 


After your prospect has been convinced by Disptay Apvertisinc, he still 
must take one giant step. He must act. A personalized mailing piece 
direct to his desk, in conjunction with a display campaign, is a powerful 
action getter. 


McGraw-Hill has a Direct Mail Division ready to serve you with over 
150 specialized lists in the Industrial Field. 


To get your copy of our free INnpusrrian. Direct Mam Cartaocve 
(1954) containing complete, detailed information about our services, 


fill in the coupon below and mail it to McGraw-Hill. 


Do it now! The best advertising programs are planned well in advance. 


Direct Mail Division, 
McGraw-Hill Publishing Co., Inc. 
330 West 42nd St., N. Y. 36, N.Y. 


Please forward my free copy of the McGraw-Hill 
“Industrial Direct Mail Catalogue.” 


COMPANY 


ADDRESS 


WAE 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 
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section head, missile guidance and 


yi TIME and MONEY assistant chief engineer of the 
guided missiles department. 
, 


Buy a @ Parts manufactured Sylvania Appoints 
Complete © Tool and die work provided New Radio-TV Head 


“PACKAGES « wines Asem 


Assembly @ Tested and inspected 


from @ Delivered to directed locations 


@ Wiring & Assembly completed 
@ Internally and externally finished 


ELECTRO-SEAL 


© Eleciro-Seu! service includes engineering and de 
sign when desired, Our customers include many out- 
standing leaders in the electrical and electronic field. 
Bring your special assembly or wiring problem to 
Electro-Seal. We may have already solved it—for 
somebody else. Save time—call or write TODAY. 


AL Co ’ 


Typical 


PACKAGE” 


Assemblies 
by 
Electro-Seal 


@ Counting chains (fixed or sequential) 
@ Test and inspection sets 

@ Remote telemetering controls 

@ Carrier equipment 

@ Private telephone switchboards 

@ Control cabinets 

@ Electro-mechanical controls 

@ Special enclosures 


@ Hermetic Sealing 


3 eee me Ce lL 


- 


oS 946 North Avenue * Des Plaines, Illinois 
> 


Want more information? Use post card on last page. 


Howard E. Riordon 


HOWARD E. RIORDON has been ap- 
pointed general manager of the 
Radio and Television Division of 
Sylvania Electric. 

Riordon, who has held executive 
posts with Sylvania and subsidiary 
and predecessor companies for the 
past 23 years, succeeds John K. 
McDonough, who recently resigned 
from the company. 

Elected president of Sylvania 
Electric of Puerto Rico, a subsid- 
iary manufacturing company, in 
August, 1953, Riordon served in 
Puerto Rico until his new appoint- 
ment. 


Leverenz To Receive 
Brown Medal 


A FRANK P. BROWN MEDAL will be 
awarded to Humboldt W. Leverenz, 
director of the physical and chem- 
ical research laboratory of RCA 
Laboratories, by Franklin Institute 
for his contributions to the develop- 
ment of the fluorescent lamp, prin- 
cipally by the invention of reliable, 
efficient and versatile phosphors. 
Ultraviolet radiation produced by 
electric energy of the fluorescent 
lamp cannot pass through ordinary 
glass, but must be converted to vis- 
ible light by a phosphor coating on 
the inside of the tube. Mr. Lev- 
erenz’ research on luminescent ma- 
terials was of considerable import 
to the evolution of fluorescent light- 
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PRINTED 
CIRCUIT 


LOWERS 
COST on... 


aL cleclionn 


DECIMAL DECADE TOTALIZER 


Incorporating printed rcuitry into the el 
makes it possible to reduce the se 
by prod ng more uniform 
and more efficientiy Greate 
stability through better heat dissipat 
made possible by improved phys 
Standard octal plugs assure adaptab 


most existing high speed punting 


Direct illuminated read-out; 
pulse pair resolution — 
de ee ee et 
counting rate — 
100,000 per sec. 


A Complete 

Line of: 

FREQUENCY COUNTERS 

RADIATION SCALERS 

DECADE TOTALIZERS @ ACCESSORIES 


COMPUTER-MEASUREMENTS i elecliorha 
Division of THE corp. 


5420 Vineland, Dept.78-B North Hollywood, Calif, 


] 
Oe 


pal ated a 


Requires less than 


one-half the spdte 


ole ele aResAt) ED 
usually needed for 


oryu ( aatae no 


Cae 11) 


rt ny et 


Rina lel 


TECHNICAL WRITING: SERVICE 
McGraw-Hill Book ‘Co., Inc. * 330 
West 42nd Street + N., Va N. ¥ 
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Made in two and three position types; mo- 
mentary and locking actions. Single hole 
mounting. Attractive hardware. Long springs 
without any “forms” at point of flexing in 
sure long spring life. Springs insulated from 
each other by phenolic spacers with hard rub 
ber tubing press fit through the stock—insures 
correct alignment cf the contacts and pio 
vides high insulation resistance. “Soft” easy 
action actuator; real detent action on lock- 
ing types. 


Fine silver contacts, rated at 3 amperes, 120 
volts, A.C. non-inductive load—standard. 
Also available on special order with larger 
silver contacts for higher currents and Palla- 
dium contacts for low current—low voltage 
circuits. 


TELEVER SWITCH 


For more rugged applica 
tions. Features unusual “’T- 
Beam” frame construction 

light design with rugged 
ness of a structural “’T 
Beem” 


Full details in Catalog $-52—fourth printing— 


send for your copy. 


APN AAY 1336 N. Halsted Street, Chicago 22, Ill 


Canadian Representative: Atias Radio Corp. Ltd., 560 King St. W., Toronto 2B, Canada. Phone Waverly 4761 
AVAILABLE AT ALL LEADING RADIO PARTS JOBBERS e@ 


Want more information? Use post card on last page 337 





DUMONT Miniature CAPACITORS 


HIGHLY STABILIZED... . 
MOLDED IN CERAMIC TUBES 


Ideal For ie 


%& COMPUTORS 
%& RADIOSONDES 


& NUCLEAR INSTRUMENTS 
%& HIGH FREQUENCY AMPLIFIERS 
%& TIME DEVICES 


PLASTIC 
FILM 
CAPACITORS 


1. POLYSTYRENE . . . HIGHLY STABLE 
2. THERMOFILM (MYLAR) 150° C 
HIGH TEMPERATURE OPERATION 


Descriptive literature available . . . write to-day, 


DUMONT-AIRPLANE & MARINE INSPFRUMENTS, Inc 


OFFICE | aL en nO). @| 
15 William Street ote ee ae Be ge ee 
New York 5, N. ¥ 


Pennsylvania 
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ing techniques. 

Joining RCA in.1931 as a 
chemico-physicist, he was in charge 
of research on electronically active 
solids from 1942 until being named 
to his present post this year. 


IBM Promotes 
Top Engineers 


RALPH L. PALMER was appointed 
director of engineering of IBM. 
He formerly was manager of the 
company’s engineering laboratory 
at Poughkeepsie, N. Y. 


Ralph L. Palmer 

Other appointments include those 
of John C. Abrams as director of 
laboratory operations, Jerrier A. 
Haddad as director of advanced 
machine development and James J. 
Troy as director of product design. 
Horace 8. Beattie has been named 
manager of the company’s Pough- 
keepsie laboratory and Francis E. 
Hamilton has been made manager 
of the Endicott, N. Y. laboratory. 

Abrams was previously assistant 
to the IBM director of engineering, 


John C, Abrams 
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But it’s better business to have an LUE 
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make your own — but usually we at 
Coto-Coil can make them for you 
faster, better and at lower cost. It’s 
our business to know the best types of 
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have time-saving automatic equip- 
ment, the most modern testing de- 
vices. And we bring to your job 
nearly 40 years of coil design and 
manufacturing experience. 
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Coto-Coil Company, 65 Pavilion 
Avenue, Providence 5, R. 1. New re 
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York 17, N. Y. TN tt nt 
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® Accurate — 
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@ Easy to Read 
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watch-face 


@ Two Gauges of rugged construction in a 
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A complete set 
mechanisms, 


Repeatable accuracy 


of gauges for 
variable condensers, 


clockwise. 
clockwise 


2 inch-ounces, 
20 inch-ounces, 
1.2 inch-ounces,. counter-clockwise. 
20 inch-ounces, counter-clockwise 


of plus or minus 5% on the 


Linear scale on a one-inch dial. 
1% inch diameter and 3% inches long, including the 
Jacobs chuck for shafts to “%4 inch 


diameter 
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Also available singly, price each $54.95 
measuring low 
potentiometers, 


torque on servo- 
and small rotating 


machinery. Write for detailed information. 


wad 


Cable 
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TYPE BNC 


DAGE NO. A-100-813 


Design with Dage! 


Dage engineers are interested in your 
design problems . . . even before you aes 
them! Call on Dage at the very beginning 
of your next project—see for yourself how 
skillfully Dage can help you coordinate 
details and overcome design “bugs.” 
Your RF connector order placed with 
Dage receives the careful attention ix de- 


UG-88 C/U 
TYPE BNC 
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DAGE ELECTRIC COMPANY, INC., 67 NORTH SECOND STREET, BEECH GROVE, IND. 
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serves, Dage expertly designs, carefull 
makes all types of RF connectors losind 
ing Type N, C, BNC, improved BNC’s 
and SM’s, Dage designers are specialists 
in producing your special connectors, 

Remember, on your next project—"“De- 
sign with Dage”; call Dage ,. . even be- 
fore you start! 


Write Dage today for your 
copy of Catalog 201 
Write, phone or wire your 
RF connector order to 
Dage today! 
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Haddad was manager of the com- 
pany’s engineering laboratory at 
Endicott, N. Y. and Troy 
assistant manager of engineering 
at Endicott responsible for com- 
ponent and advanced machine de- 
velopment. Beattie was manager 
of advanced machine development 
at Poughkeepsie in 1952. Hamilton 
was a development engineer in the 
Endicott 


Was 


laboratory. 

Appointments to key positions in 
its plant now under construction in 
Kingston, N. Y. were also made by 
IBM. Richard J. Whalen has been 
appointed superintendent; Carroll 
F. Lynch has been named produc- 
tion engineer; George S. Vermilyea, 
manufacturing engineer; Paul F. 
Heitz, quality control manager and 
Frank G. Paul, production manager. 

Whalen, who formerly in 
charge of manufacturing planning 
for a defense contract, joined IBM 
in 1946. Lynch was a production 
engineer on Project High, an IBM 
defense project, prior to his present 
promotion. 

Vermilyea was in charge of tool 
engineering and test engineering 
for Projeet High, Heitz was quality 
nanager of defense contracts. Paul 
was manager in charge of toll re- 
corder manufacturing until his ap- 
pointment to the Kingston plant. 


was 


Seneca Falls Machine 
Goes Electronic 


SENECA FALLS MACHINE COMPANY, 
machine tool manufacturing con- 
cern, has formed an _ electronics 
division, The company has for some 
time been experimenting with elec- 
tronics and has made considerable 
progress, according to Edwin R. 
Smith, president. He said that it 
would seem the time has now 
arrived, “when any machine tool 
builder who intends to be in a com- 
petitive position in the future 
should devote some of his time, 
energy and money to the develop- 
ment and application of elec- 
tronics.” 

Robert H. Eisengrein, who is 
credited with four’ electronics 
patents, has been appointed director 
of the new division. He comes to 
Seneca Falls from Sundstrand 
Aviation where he was chief re- 
search engineer responsible for 
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Robert H. Eisengrein 


analysis, development and design of 
automatic control systems and com- 
ponents. Prior to joining Sund- 
strand he was a research assistant 
at the Servomechanisms Labora- 
tory of M.I.T. and before that was 
with GE as a development engineer. 

Smith said that with the tre- 
mendous development that has been 
made in electronics, particularly 
with servo. mechanisms, we _ prob- 
ably will see in the next few years 
new and better machine tools which 
will not only do the work required 
but also the thinking. ... It is diffi- 
cult to tell at the present time just 
how far this trend is going, but it 
would seem that if we can produce 
at reasonable cost machines which 
further reduce physical and mental 
effort they will be in demand. Rapid 
advances have been made already 
not only in the application of servo 
mechanisms, but also in new cir- 
cuits in the mechanisms 
themselves. 

Although the company’ was 
originally interested in electronics 
solely in connection with machine 
tools, he said that it already appears 
that some of the devices with which 
Seneca Falls has been experiment- 


servo 


ing will probably be applicable to 
other fields. 


Magnavox Expands, 
Appoints Carlton 


MAGNAVOX expanded its operations 
into the field of fundamental elec- 
tronic research by forming a new 
division of the company to be 
known as Magnavox Research 
Laboratory located in Los Angeles, 
California. 

Ragnar Thorensen has’ been 
named director of research to head 
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special order .25°O; 
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Ganged Units 


The Series AP 1/2, AP 1-1/8 and 
the RT 7/8 are easily ganged to- 
gether with potentiometers of the 
same series to permit control of 
the unit by a single shaft. 


Miniature Series RT/RTS 7/s 


Precision wire-wound construction. 
Three watts continuous at 80° C. 
Resistances 10 to 50,000 ohms. 
Diameter 7/8 in., depth is 3/8 in. 
Weight is only 1/2 ounce. 
Independent linearity 3% standard. 
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f 


Four watts continuous at 80° C. 
Resistances 10 to 100,000 ohms. 
Diameter 1-1/8 in., depth 1/2 in. 
Weight is less than 3/4 ounce. 


These potentiometers are precision machined, with bodies of anodized aluminum, 
line-reamed phosphor bronze bushings, centerless-ground stainless steel shafts, 


and gold-plated fork-type terminals. 


Units are fully sealed, and treated with 


Service-approved moisture-proofing and fungicidal materials. On special order 
these potentiometers can be processed for operation up to 125° C. 


AEROHM potentiometers are individually checked in a quality-control system that 
guarantees full performance from every unit. Write for information and prices. 
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é 
Ragnar Thorensen 


the laboratory. He formerly headed 
the computer section of the NBS 
Institute for Numerical Analysis. 

David M. Goodman has been ap- 
pointed administrative head of the 
laboratory and west coast regional 
director of the industrial and de- 
fense products division. He was 
formerly head of management engi- 
neering at Hughes Aircraft. 

Emphasis will be placed on re- 
search and development in high- 
speed digital computers, military 
control systems, and data proces- 
sing equipment at the lab. Research 
and development is being carried 
out on magnetic gates and core 
memories, magnetic drums and 
other computer components. Long- 
range plans call for the development 
of a general research and develop- 
ment center for the firm. 

In another move, Magnavox 
named M, Barry Carlton as general 
manager of the company’s defense 
products division. 

For the past six years, he served 
as executive director and coordi- 
nator of reliability in the office of 
the Secretary of Defense. In this 


M. Barry Carlton 
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OXIDES 
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You'll be well repaid by 
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time and money. Address 
Dept. 25, C. K. Williams & 
Co., Easton, Pa. 
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Regulated for 
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Measurements 


Two independent sources of 
continuously variable D.C. are 
combined in this one convenient 
unit. Its double utility makes 
it a most useful instrument for 
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instantly selected with a rotary switch 
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quately protected against overloads. 
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position he guided the government’s 
program for improving the per- 
formance of military electronic 
equipment and helped to establish 
a single, sound, integrated military 
electronics program. 

Prior to joining the department 
of defense staff, Carlton was tech- 
nical administrator of the radio 
countermeasures division at the 
Naval Research laboratory. He also 
served for more than two years as 
a member of the radiation labora- 
tory at MIT where he participated 
in the initial development of radar 
and radar beacons. 

He will be retained as an expert 
consultant, without compensation, 
in the office of the assistant secre- 
tary of defense for applications 
engineering to continue his contri- 
bution to the reliability program 
and defense effort. 


Lion Appoints New 
Color TV Engineer 
Burorp Cox has been appointed 
assistant chief color engineer of 
the television and radio division of 
the Lion Manufacturing Corp. in 
Chicago. 

Cox was formerly associated with 
the Hallicrafters Co. in Chicago. 


Gyromechanisms Names 
Benson Vice-President 


ROBERT M. BENSON has been ap- 
pointed vice-president of Gyro- 
mechanisms in charge of the west 
coast division. 

He will coordinate sales and en- 
gineering activities for Gyro- 
mechanisms’ Western customers. 

Benson was formerly chief en- 
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gineer of American Gyro Corp. 
Previously he had been supervisor 
of a gyro design and development 
unit at the aerophysics laboratory 
of North American Aviation and a 
project engineer with Sperry Gyro- 


scope. 


Assembly Products 
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Radio and as production manager of auromatic For further information request Form $499 
control systems (400 cps.); Form $497 (60 eps.) 
*TRADE NAME 
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RADIO ENGINEERING SHOW 


Emmet G. Cameron 


the president of Marchant Calculat- 
ing Machine Co. 

The other officers of the firm are 
Russel H. Varian, president; H. | 
Myr! Stearns, executive vice- et. | 
dent and general manager; Sigurd 
F. Varian, vice-president for engi- 
neering; Richard M. Leonard, sec- 

| retary and Charles J. Marsh, treas- 
urer, 


March 21-24 
New York City 


Once again, you’il soon have the 
opportunity of appraising all of 
the important new developments 
of the past year in radio and elec- 
tronics. In 4 days, from March 21 
through 24, the | R E National 
Convention and Radio Engineer- 
ing Show will give you the com- 
plete picture of significant 
developments in the industry 


Della-Corte Joins achieved during the past year. 


Anton Labs 


JOSEPH P, DELLA-CoRTE has been | 
appointed director of engineering | 
of Anton Electronic Laboratories. 
Della-Corte will head up the staff 
of physicists, electrical engineers, 
mechanical engineers, radiochem- 
ists and technicians currently en- 
gaged at AEL in the design, devel- 
opment and production of nuclear | 
and electronic equipment. 
Prior to his appointment, Della- | 
Corte served for eighteen years 
with the Fairchild Camera and In- 
strument Co. During this time he 
| held positions of chief engineer, 
director of engineering and prior 
| to his resignation, assistant to the 
| president. He holds several patents | 


You'll hear the presentation of 
scientific and engineering papers 
of vital interest to you, carefully 
arranged into related groups of 
technical sessions. 


You'll see more than 700 exhibits 
in a 4-acre panorama of all that’s 
new in the radio and electronics 
field, at Kingsbridge Armory and 
at Kingsbridge Palace. 


The Institute 


of Radio Engineers 
1 East 79th Street, 
New York City 
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gineers are constantly developing New Equipment. If you prefer your own 

designs, fet us build them for you. Write te Charies Eisier who has 

served The industry over 34 years 


IF YOU NEED ANY SPECIAL CAMS 
WE MAKE THEM 


Q 


TLIO nt aah 
eet ht al 
COMPONENTS 


WXeaaakd 


ANS 


The Widney-Dorlec 
Cabinet System, 
Consisting of a series 

of pre-fabricated, dural 
die-cast corners, extruded 
dural sections and other 
special components, now 
makes it possible to build 


. modern, fully-radiused ‘ 
cabinets to any set of 
dimensions without special f 
tools! 4 s 
eo 


For Free Catalog & Price List, write 


ISTRIES 5 DR. CHAS. EISLER M.E. PRES. 
BRITISH INDUSTRIES CORPORATION Werld Famous 
anes See eae : CE ‘ss ST) FISLER ENGINEERING CO., INC. 
Pacete atthibs Et, 3 “8. 


. ~ 


No.479° PLATINUM ALLOY WIRE 


.0008” Wire Diameter—16 Strands 


® Over 90% Platinum for.maximum 


OTENTIOMETERS corrosion resistance... 
® Extra-long flex-life .. . 
LINEAR —- NON-LINEAR 
Rattray precision potentiometers have * High tensile strength “a 


ce wide scope and cover many types and 
sizes, in the field of wire-wound units of ® Easily welded or soldered. . . 
high accuracy, long life and stability. 
If you have a requirement involvin 
pummel of precision ar * Valuable asa flexible lead B89 
meters, in small or large quantities . 
— see us first for the best ir ® Practical for many applications 
standard and special designs. 
Model 162-C shown here is typical where usual products fail... 
of our compact design, with mechan- aan 
ical and electrical capabilities of 


highest quality, os shown by com We invite inquiries from research or 
parative tests. 


Technical Bulletin 3-54 Now Available idea men. Write for list of products 


SIGMUND COHN. CORP. feelers one 


of Small 


121 South Columbus Avenue * Mount. Vernon, N. Y 
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These CEC miniature precision 
instrument-type 


eee 


i ick aS 


PICKUP ONLY 


cover a wide 


PICKUP perfo rmance 
WITH FLUSH 

MOUNTING ‘ange 

FLANGE ¢ 


Consolidated pressure pickups feature a-c or d-« 
excitation —full-scale pressure ranges from 5 to 
5,000 PSI—linearity within 1% —negligible sensitiv- 
ity to acceleration and vibration— wide temperature 
range from —65°F to +-250°F—output 20 milli- 
volts with S-volt excitation—flush-type diaphragm 
as standard construction—stainless steel, corrosion 
PICKUP resistant construction—overload proiection—high 
WITH PIPE frequency response — variable-resistance types 
ADAPTER calibration certificate with each pickup. Electrical 


> 
principle is unbonded strain-gage windings con- 
nected in a four-arm bridge as the active element 
Write for Bulletin CEC 1552-X2 and price list 


Pickup Type Range Dimensions 
4-310 gage pressure pickup 5 to 250 PSI 0.5” diam. x 0.7” 
4-311 gage pressure pickup 5 to 5,000 PS! 0.625” diam x 0.875” 


4-312 absolute, differential, 5 to 250 PSI 0.5” diam x 0.7” 
@ gage pressure pickup 


Consolidated Engineering 


CORPORATION 
300 North Sierra Madre Villa, Pasadena 15, California 


FLUSH MOUNTING DIAGRAM 


a 


Lockheed 
F-94C 


Seo A LS 


Starfire 


7800 Series 


A.W. HAYDON « 


Repeat Cycle ' 
Timer 
Lockheed Wing De-Icer 


Custom Designed By THE A. W. HAYDON COMPANY To Control the Power 
for 10 De-icing Circuits carrying 35 amperes 3 phase 220 Volt 400 Cps. A.C. 
to the de-icing heaters in 10 wing sections. Each heater is energized for a 
10 second interval in an accurately controlled sequence. 


WHEN TIMING POSES A PROBLEM — CONSULT 
oe a general 


A.WEIRIAYDON catalogs 


COMPANY sent on request 


235 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
Design and Manulacture of Llectrical Timing Devices 


Want more information? Use post card on last page 
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for radio navigational devices and 
was a pioneer in the radio naviga- 
tion field, 


Graflex Purchases 
Strobo Research 


STROBO RESEARCH, a_ 15-year-old 
Milwaukee concern which has de- 
veloped electronic flash units for 
photography and electronic devices 
for the armed forces, has been pur- 
chased by Graflex of Rochester, 
Ne 

In the purchase, Graflex acquires 
the capital stock of Strobo Re- 
search, which becomes a_ wholly- 
owned subsidiary of the Rochester 
firm. 

All Strobo Research manufactur- 
ing, sales and service activities will 


E. R. Farber, left, and G. C. Whitaker 


continue in Milwaukee for the time 
being, according to G. C. Whitaker, 
Graflex president. 

Edward Farber, president of 
Strobo Research, will continue in 
that capacity. 


Electronics Corp. 
Adds Two Vice-Presidents 
COLONEL JOHN C, HARVELL, U.S.- 
A. F., was appointed vice-president 
of the military and marine divisions 
of the Flectronics Corp. of America. 
Colonel Harvell joined Photo- 
switch earlier this year as assistant 
general manager following his 
resignation as Deputy Command- 
ing General of Air Force Procure- 
ment District, a post to which he 
had been named in 1950. His new 
appointment reflects the consolida- 
tion of Photoswitch, Combustion 
Control Corp., Fireye Corp. and 
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Photoswitch Marine Division into 
the newly-organized Electronics 
Corporation of America. 

Wayne B. Nottingham, has been 
appointed vice-president for re- 
search of the company. Raymond 
H. McFee was named director of 
research. 

Dr. Nottingham continues as a 
full professor of physical electron- 
ics at MIT. For some years he had 
been associated with Photoswitch 
as director of research. 

Dr. McFee formerly was project 
director for Photoswitch. He was a 
research physicist at MIT and 
worked in the fields of crystals, 
optics, infra-red and micro-wave. 
Burton E. Shaw has been named 
vice-president for operations and 
vice-president of the Photoswitch 
division, 

Shaw has been vice-president of 
Photoswitch since shortly after he 
became associated with the com- 
pany in 1946. 


New York University 
Appoints Philpott 


LAVERNE R. PHILPOTT has been ap- 
pointed a coordinator in the re- 
search division of New York Uni- 
versity’s College of Engineering. 

Dr. Philpott will direct and par- 
ticipate in basic research problems 
including studies fundamental to 
air navagation and scientific pho- 
tography. 

He received a Presidential cita- 
tion in 1946 for his work with 
R. M. Page and others of the Naval 
Research Laboratory who helped to 
make radar a practical weapon in 
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dda a bel 


MINIATURE SIZE 
INFINITE RESOLUTION plus ZERO PHASE-SHIFT” 


DIMINUTIVE SIZE 


. . . (approximately %” square end surface), permits stacking 
seven units in a square inch of panel area. Ideal for trimming 
adjustments in computers, analyzers, telemeter and airborne 
electronic equipment. 

Rugged construction insures dependability despite wide 
changes in ambient temperature and extreme conditions of 
salt spray, humidity and vibration. 


INFINITE RESOLUTION 


. of the unique deposited metal resistance element em- 
bodied in Type RFT Metlfilm Trimmer Potentiometer is available 
over a wide resistance range. 9000° of adjustment, the equiv- 
alent of 25 turns of the adjustment screw on which sliding 
contact rides, permits voltage settings to be set and maintained 
with extreme precision. 


SPECIFICATIONS 
ELECTRICAL 


RESISTANCE RANGE: 50-25,000 ohms 

TOTAL RESISTANCE TOLERANCE: +10% 
INDEPENDENT LINEARITY: +5% of total resistance 
RESOLUTION: Infinite 


POWER RATING: 2 watt at 40°C., % watt at 125°C. per JAN-R-19 
test specification. 
AMBIENT TEMPERATURE RANGE: —65°C to +125°C. 
TEMPERATURE COEFFICIENT OF RESISTANCE ELEMENT: 
.000250/°C (nominal) 
DIELECTRIC TEST: 500 volts DC between all leads, shaft and mounting 
eyelets for 5 seconds without flashover or breakdown. 


MECHANICAL 


RESISTANCE ELEMENT: Metal film deposited on inert base. 

MECHANICAL ROTATION: 26 complete turns (nominal). 

USABLE MECHANICAL ROTATION: 90% minimum of slider travel is on 
resistance element. 

END STOPS: Will withstand 1 inch pound maximum applied torque. 

VIBRATION: Exceeds exacting requirements of MIL-E-5272a. 


T For further details write: 


PRU ei Ut 


533 Main St., Acton, Mass. COlonial 3-7711 
West Coast Engr’g. Facility P.O. Box 3941 North Hollywood, Calif. POplar 5-8620 
Plant, 11020 Sherman Way, Sun Valley, California 


Want more information? Use post card on last page 





BIRTCHER 


KOOL KLAMPS 


KOOL KLAMPS are made of a 
specially developed, heat treatable 
alloy 992% pure silver. Under cer- 
tain conditions, KOOL KLAMPS 
reduce subminiature tube tempera- 
tures as much as 40° C. 


In addition, KOOL KLAMPS hold 
tubes firm and secure, regardless of 
how they are shaken or vibrated. 


Where heat conditions are less 
critical, beryllium copper KOOL 
KLAMPS are available. 


ar Shes CORPORATION 


— 437) Valley Blvd 
ee eal ee ee a) 
Dept. £-12-4 
Please send Bulletin which 
a describes and illustrates 


Kool Klamps in detail. 
Company 


Attention of 


Want more information? Use post card on last page 
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World War II and a peacetime aid 
to flight, 
ology. 
For his contribution to the devel- 
opment of an American system of 


navigation, and meteor- 


radio recognition, Dr. Philpott also 
received in 1947 the N 
award for 


vavy’s highest 
distinguished civilian 
service, 

He has designed radio counter- 
“jamming” 
naval fire control radar, and indus- 
trial electronic control equipment. 


measures equipment, 


In recent years, he invented and 
patented a system of dry-color fac- 
simile, permitting radio transmis- 
sion of pictures directly in color, 
without chemical processing. 

Before coming to NYU, he was 
chief scientist for Balco Research 
Laboratory in Newark, N. J. He 
also has been employed by Finch 
Telecommunications and _ various 
government agencies. At the Naval 
Research Laboratory he was a phys- 
icist and consultant from 1934 to 
1947. 


Kitel-McCullough Names 
Ceramic Chief 


PAUL D. WILLIAMS has _ recently 
been appointed chief of ceramic 
development for Eitel-McCullough, 
manufacturer of Eimac electron 
power tubes. 

Williams will supervise the work 
being done at Eimac with ceramic 
materials to replace glass in elec- 
tron-power tube construction. The 
use of ceramics will make possible 
the production of smaller, more 
rugged tubes with greater resist- 
ance to both thermal and physical 
shock without sacraficing power, 


Paul Williams 


convert 


SELF-BALANCING 
POTENTIOMETERS TO 


digital 
read-out 


PRINTED TAPE ¢ PUNCHED CARD 
PUNCHED TAPE 


Complete... Easy to Install . Reads 
from 0-1000; Accuracy © 0.1%. A com- 
plete system kit for obtaining digital 
information from standard self-balanc- 
ing potentiometers. Easy to install, 
complete with all necessary hardware, 
this conversion does not affect the ac- 
curacy of the recording instrument, and 
no modification of the potentiometer is 
required, Readings can be taken while 
the recording pen is moving. 
Non-linear calibrations available for 
use with thermocouple applications. 


GIANNINI 
ENCODER 


CODED 
COMMUTATOR: 


Wr EA teh) 
tion. Binary or 
ae 
WT Oe 


la 


SALES ENGINEERING OFFICES: 


NEW YORK. N.Y S80 FIFTH AVE JUDSON 6.7500 


LOS ANGELES. CALIFORNIA RYAN 1.7152 


Laboratory Apparatus Division 


G.M. GIANNINI & CO., INC. 
PASADENA 1, CALIF. 
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December, 1954 — ELECTRONICS 





UNIVERSAL SS 
meets exacting bd > NOW the- smallest 


me Fhe as gyro in the field... 
REQUUREMEN = JAG smatter 
Ut 61.2% lighter 


TOROIDAL COILS 


Our specially designed machines now wind 
Toroidal Coils quicker and with more accuracy than 
other standard methods. Universal Toroidal Coils 
in any size wire to your specifications—are economical 
in materials and possess the smallest external 
leakage field of all other shapes. 
Universal Toroids wound to Mil-T-27 specs. 
Wire sizes #42 (.00249 mils) to #10 (.1019 mils). 
Excellent Delivery in small or large quantity. 


Engineering Service Available. Tw, 
“ACCURACY IS A UNIVERSAL WORD" ofe 
UNIVERSA qu: ANUFACTURING COMPANY, INC. AciiC 
410 Hillside Ave., Hillside, N. J. 
FREE GYRO 


Smaller...lighter...yet this new 
Pacific Free Gyro conforms to all 
Have you seen military environmental specifica- 
tions and will outperform similar 
gyros of much larger size “and 


weight 
‘ Particular attention has been 
given to the design of a unique, 


simplified caging system. Only one 
moving part on the gimbal sus- 
e e >} pension permits instant, positive 
on Fixed Glass Capacitors e caging without damage to the 
Gyro...and instantaneous uncag- 
ing with 28 volts DC. Tested and 
proven, this simple and reliable 
caging system insures trouble-+tree 
operation, 


6 ” Extremely rugged, the new Pacific 
TESTED PER MIL-T-27 IN OUR IN-PLANT FACILITIES Free Gyro operates on 115 volts, 
We are now producing 400 cycles, single or three phase. 
government and commer- Precision potentiometer on outer 
cial transformers in quan- I gimbal with resistance from 500 

tity. Our top flight engi- to 20,000 ohms. Write for 

neering staff and complete ( complete detailed 

electrical test facilities can / 
help solve your toughest 


| are PACIFIC SCIENTIFIC — 
Moh 
transformer problems. oe | 

| 

| 

| 


PIONEERING IN THE 
FIELD OF AIRCRAFT 
INSTRUMENTATION 


a minimum of waiting be- ree ih ; ‘ s 

fore passing Government ie ofe SINCE 1919 

tests. Write or phone for 

detailed information. SCIENTIFIC co. 


HIGH VOLTAGE PLATE MOLDED MINIATURE BLOCKING LOS ANGELES, CALIF., 1430 Grande Vista Ave. 


TRANSFORMER OSCILLATOR TRANSFORMER SAN FRANCISCO, CALIF., 25 Stillman Street 
SEATTLE, WASHINGTON, 421 Michigan Street 


ATLANTIC TRANSFORMER CORP ARLINGTON, TEXAS, 111 East Main Street 
« 30 Hynes Ave., Groton, Conn. Eastern Representative: Aero Engineering inc 
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“In-plant” testing means 





ale 


TO 40,000 ee 


with VECTRON’s 5a25 


micrOWSVE Spectrum bes 


THE VECTRON 25 SERIES K-BAND MICRO- 
WAVE SPECTRUM ANALYZERS are complete, 
including a display unit, an R. F. assembly and 
a K-bend mixer to cover the desired portions of 
the K-band” region of the microwave spectrum. 
Due to the relatively recent development of 
equipment for use in K-band and the band’s 
extremely broad range, it has been necessary 
to develop several assemblies to cover economi- 
cally the most active portions of the spectrum, 


$A25K1 — 15.3 kme/s to 17.7 kme/s 
$A25K2 — 22.8 kmc/s to 26.4 kmc/s 
SA25KQ1 — 34.0 kmc/s to 38.6 kmc/s 


SPECIAL K-BAND MIXER-R. F, ASSEMBLY | 


COMBINATIONS provide coverage of other 
ranges from 12.4 to 40.0 kmc/s. 

INDIVIDUAL K-BAND R. F. HEADS may be 
purchased separately, or with the new Vectron 
SA25 Microwave Spectrum Analyzer. 

THE SA25 SPECTRUM ANALYZER includes 
these features: 

5” medium persistence CRT display. 

Choice of |. F. Amplifier — 20 ke band- 

width, 22'2 me input; or 50 kc bond- 

width, 50 mc input. 

Duol range sweep—?2 to 20 or 6 to 60 CPS 

in two overlapping ranges. 

Standard CRT bezel for camera or hood. 

Improved frequency spread control. 

New wavemeter marked gain control. 
These and the many other features of the Vectron 
$A25 Microwave Spectrum Analyzer can be 
utilized at lower microwave frequencies with 
your choice of Vectron’s interchangeable R. F. 
Heads . . . providing specific tuning ranges on 
fundamentals from 800 to 10,250 m/s. 


SEE ADVERTISEMENT 


AT RIGHT ————> 


SEND FOR 
BULLETIN ‘’K-BAND” 


—=(= VECTRON, inc. 


Lhectionic and Eloctio Ihechanical Equipment 


104 MAIN STREET WALTHAM 54, MASS, 
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according to the company. 

Williams joined the Eimac staff 
in 1942 as a research chemist and 
later became chief research chemist. 
He was responsible for the develop- 
ment of Eimac Y-3 ‘Grid Wire, the 
Eimac Pyrovac plate and the Eimac 
moulded glass header. 


National Electrical 
Elects New President 
A. S. CLARKE has been elected presi- 
dent of National Electrical Machine 
Shops to succeed the late E. M. 
Nevils, Jr. The company manufac- 
tures communications equipment 
and electronic ‘instruments. It em- 
ploys 400 people in its Silver 
Spring, Maryland plant. 

Clarke was formerly vice-presi- 
dent in charge of engineering of 
the company. During World War 


A. S. Clarke 

II he was senior technical aide to 
the chief of division 4 of the Na- 
tional Defense Research Committee. 
He was responsible for setting up 
production facilities for classified 
ordnance developments, and for his 
war work received the Presidential 
Certificate of Merit and the Naval 
Ordnance Development award. 


New Transistor 
Firm Is Formed 
A NEW COMPANY, the General Tran- 
Corp. has been formed to 
engineer and manufacture’ high 
quality transistors and_ related 
semi-conductor products. 

President of the 
Kral, formerly with Eugene Kral & 


sistor 


firm is Eugene 


VECTRON’S NEW sa 25 


MicrOWSVe Spectrum Analyzer 


g00 me/s to 10,259 me/s 
yy TT 


ACCURATE — Calibrated micrometer wave- 
meters . . . lifetime accuracy to 05% with 
incremental accuracy to better than .005% 
independent of Klystron changes. Transmission 
wavemeters for maximum indication without 
“pulling”. 

RELIABLE — Double conversion for stability 
with minimum drift . . . standard replaceable 
klystrons . . . no complex harmonic interfer- 
ence. Highly efficient circuits with minimum 
power consumption, designed for cool, con- 
tinuous operation. 

ECONOMICAL — 99.8% of all microwave re- 
search, development, production, test, installa- 
tion and maintenance requires precise work in 
| @ specific portion of the microwave spectrum, 
usually only a few hundred megacycles wide. 
Compromise coverage of large areas costs 
more and delivers less. 

| VECTRON’S new SA 25 Microwave Spectrum 
Analyzer provides adequate tuning range for 
| the 99.8% of spectrum analyzer requirements 
through the use of interchangeable R.F. Heads. 


| 2541 800-2400me/s)25X2a 5700-7425me/s 
20$1 2400-3650me/s|25X2  6250-7425mce/s 
20S1@ 2400-4040me/s | 20X1b 9500-10,250me/s 
25C1b 4240-4910me/s | 20X1a 8500-10,250mc/s 
25Cla 4240-5900mc/s|20X1 —8500-9660me/s 
25€1 5100-5900me/s | 25K1 15,300-17,700mc/s 
25X2b 5700-6600mce/s | 25K2 22,800-26,400mc/s 
25KQ1 34,000-38,500mc/s 


WRITE FOR 
BULLETIN SA25 


and bulletins on 
R. F. Heads 
in the frequency 
range you use. 


ASSEMBLIES 


Khe K-BAND R. 
SEE ADVERTISEMENT AY LEFT 


a VECTRON, ine 


| 404 MAIN STREET, WALTHAM 54, MASS. 
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Co., manufacturers of quartz crys- 
tals. His experience with quartz, 
the processing of which is similar 
to that of germanium in some re- 
spects, has enabled the firm to de- 
velop wafer surfacing techniques 
for transistors with low noise char- 
acteristics. The application of 
x-ray diffraction techniques to 
properly orient the germanium 
wafers, prior to alloying, has im- 
proved the yield of highest quality 
transistors, according to the com- 
pany. 

Vice-president of the firm is 
Herman Fialkov, formerly chief en- 
gineer of the germanium division of 
Radio Receptor Co, Fialkov has 
also served in engineering capaci- 
ties with Emerson Radio, the Mut- 
ual Broadcasting System and Tele- 
Tone. He has engineered a modern 
plant and established a process for 
the manufacture of p-n-p alloy 
transistors. 


Raytheon Appoints 
Black And Nichols 


NATHANIEL B. NICHOLS, manager 
of the Raytheon research division, 
has been appointed an assistant 
vice-president. K. C. Black was 
named head of the communications 
engineering department. 

Nichols joined the firm in 1951. 
He helped develop several of Ray- 
theon’s unusual products, leading 
his scientific group through the in- 
vestigative phases of work that 
eventually made possible the mass 
production of transistors. He 
helped to develop the ‘‘Micronaire” 
room air cleaner, the “Ultrasonic 


Nathaniel B. Nichols 
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for all applications 
requiring exceptionally HOPKINS 


high insulation re HY-TH FRM” 


resistance and unusual 7 
stability at high New sub-miniature 


temperature high temperature 


CAPACITOR 


Hermetically sealed and metal 
encased, new HY-THERM capaci- 
tors have been designed to meet 
or exceed military requirements 
(Mil-C-25A). Example: At 125°C 
the minimum insulation resist- 
ance is 20 megohm-microfarads 
and maximum insulation resist- 
ance is 500 megohms. Available 
in all standard values and tol- 
erances. Variety of mounting 
and circuit combinations. Spe- 
cial units designed to meet in- 
dividual requirements. 


QF Ay LAI A re 
2082 Lincoin Ave., 
Altadena, Calif ® : 
SYcamore 8-1185 Have a special problem? Write, 
Offices in wire or phone for details, TODAY! 


WASHINGTON, D.C i 
ond DETROIT Catalog available. 


MANSOL makes 
Glass Multiform 
Pellets for 
GLASS-TO-METAL 
SEALS 


WE CAN FULFILL G-12 
MULTIFORM REQUIREMENTS 


FORMULA 800 MULTIFORMS 
Extracted from epoxy resins, LASS MULTIFORMS — The ideal multi- 
"800" can be used in multiforms forms for Iron Sealing and Kovar Sealing, 
and for conductive or non-con- matching the expansion of these metals 


aac feepanena conten over their entire working range. They 
high bonding strength, with ne resist mercury attack, have ample mechani- 
shrinkage, on metals to metals cal strength, and seal readily. Our labora- 
and metals to non-metals, tory is prepared to assist you in selecting 

MULTIFORMS OF STEATITE the proper glass for any metal. 


We specialize in small die- 

pressed ceramic part, held to : 

closest tolurances. All tools and © If you are still making your own 

dies are made in our shop to multiforms, Mansol would like to 

assure quick delivery, show you how to save money 
and eliminate rejects. 


@ Write to Dept. N for the com- 
plete story about multiforms, 
Formula 800 and our production 
facilities. No obligation of course 
MANE OL CERAMICS COMPANY 


‘ 


CABLE ADDRESS: MANSOL 
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Se emt fj, 


MEASUREMENTS 


MICROVOLTS © 10 VOLTS 


The most sensitive and stable 
DC Millivoltmeter and Amplifier 


available today. 


No Zero drift, no zero 
control. 

Internal noise, 5 micro- 
volts DC. 

Input impedance, meter 
& amplifier, 2 megohms. 
Zero center meter, direct 
polarity indication. 
Meter full scale ranges, 
IT mv, 3 mv, 10 mv... 
to 10 volts. 

Maximum DC amplifier 
gain — 1000 

Stabilized amplifier gain 
and meter indication. 


DC MILLIVOLTMETER 


lad 213A Be 185 | Py 


CO INDUSTRIAL CONTROL COMPANY 
WYANDANCH, LI, N.Y 


Model 213-A 


Applications: —Semiconductor 
diode and transistor studies, 
preamplifier for CRO and re- 
corders, null measurements, 
transducer calibration, gener- 
al circuit design. 


PHONE: MIDLAND 3.7548 


@ FASTER PUMPING 


@ VISIBLE OJL 


No 


LARGE-CAPACITY HIGH-VACUUM DUO-SEAL aT 
MU ad ee A ee 
FREE AIR CAPACITY 140 Liters Per Min. 


© QUIET OPERATION 


LEVEL @® COMPACT DESIGN 
Overall dimensions for pump and mo 
tor 1512" high and 11" wide x 1959” 
long 


1402B. DUO-SEAL PUMP, MOTOR- 
DRIVEN. A No. 1402 Pump mounted 
on a base with a '2 H.P. 115-volt A.C 
motor. Complete with pulleys, belt, and 


Each $295.00 


1405G. BELT GUARD for 1402B Duo 
Seal Pump Each $15.00 


1402. DUO-SEAL TWO STAGE 
VACUUM PUMP. Pump unit only, not 
mounted on a base, but with a 10 inch 
a supply of oil, and 

Each $225.00 


cord 


14028 grooved pulley 


directions for use 


48-Page Booklet on Welch Duo-Seal Pumps has just been issued. A complete 


ew) description, including performance curves of the Duo-Seal Pumps ranging from 21 


liters per minute to 375 liters per minute, is given, as well as a greatly enlarged 


listing of Diffusion Pumps, Vacuum Gauges and accessories 


M. W.M. WELCH SCIENTIFIC COMPANY 


“Mt hag hve rs 


Ins 
a 
*borato, “Ment. and 


y 
Ihharaty, 


of DIVISION OF W 


M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 


1515 Sedgwick St., Dept. H, Chicago 10, IlIlinois, U.S.A. 
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K. C. Black 


Machine Tool” and 


tion duplicator, an electronic 


the single-mo- 
brain 
for machine tools. 
World 

with 


War 

the Radiation 
MIT he 
headed the servo group of the fire 


During II, he was 
associated 
Laboratory of where 


control division, Subsequently, he 
became research director of Taylor 
Instrument leaving in 1950 to ac- 
cept a professorship at the Univers 
ity of Minnesota. 

Dr. Black comes to the company 
from his position as business man- 
ager of the Polytechnic Research 
and Development Co. of Brooklyn, 
N. Y. He has done engineering 
and research work for AT&T, Radio 
Frequency Laboratory of Boonton, 
N. d., Bell 
Telephone Aircraft 
Air 


Z3oonton Research Corp 
Laboratories, 
Radio Corp. of 
Associates of Teterboro, N. J 
From 1949 to hief 
scientist at the Naval Air Develop- 
ment Johnsville, Pa., 
where he was concerned with pro- 
grams in communications, 
radar, counter measures, armament 
development and missile guidance. 
Dr. Black’s 
him responsible for the design and 
of 
tions products to fill out Raytheon’s 


Boonton and 


1952 he was 
Center in 


sonar, 


new position makes 


development new communica- 


liné of electronic equipment. 


Electronics Conference 
Makes First Award 


E. D. McARTHUR, manager of the 
electron tube section at the GE Re- 
search Laboratory and E, F. Peter- 
son, manager of marketing for the 
company’s radio and television de- 
partment, the 


were recipients of 


December, 1954 — ELECTRONICS 





Pre-assembled partitions...made to exact 
specifications... for manufacturers of 
Radio, Electrical and Electronic 
components and allied aL aes 


WRITE, PHONE or WIRE 
for QUOTATIONS on 
YOUR REQUIREMENTS 


ackaging 


19-21 HEYWARD ST. BROOKLYN II, N.Y. 
Telephone: TRiangle S-4033 


partition corp. 


Manufacturers of Cardboard Partitions 


for YOUR MICA REQUIREMENTS 
NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


MANUFACTURERS OF 


ELECTRICAL MICA INSULATION 
ALL TYPES — FORMS — CLASSES 


FABRICATED FORMS & STAMPINGS TO 
SPECIFIED DIMENSIONS & TOLERANCES 


Send for Catalogue 


experience pays 


let TWS* prepare 


| your industrial literature 


*TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co. 
330 W. 42nd St., N.Y.C. 


send for information 
EO <FONT TCR 


ELECTRONICS — December, 1954 


Want more information? Use post card on last page 


FABRIC WAL 
+Miccony 


6 ur orovec 


S-ss 


COVERING 


3 ways 


ENGRAVED Vinylite iS ACID-PROOF 
Acid etching inks, used for permanen 
stamping on metal and all non-por 
surfaces will eat away at rubber 
resists this action . jives longer life 
by far 


ENGRAVED Vinylite STAMP DIES GIVE 
RAZOR-SHARP IMPRESSIONS EVERY TIME 
Opaque inks will clog shallow rubber 
stamp faces rapidly. Our deep-m 
engraved VINYLITE stamp face 
more than three times the depth of 
nary rubber stamps. Markings always re- 
main super sharp the clearly identifying 
mark that distinguishes and labels your 
product of quality 


ENGRAVED Vinylite STAMP DIES HAVE 
CUSHION-LIKE RESILIENCE 

Our VINYLITE molding process ir 
timed curing that imparts to thi: 

plast all the elasticity f rubber. Re 
VINYLITE STAMP DIES 

nform to irrequl 
naer! 

ngraved Vir 

able ft any < 

dev 

every st 

piast 

a A ER see ete aes se 
KRENGEL MANUFACTURING CO., INC. 
Dept. 18 227 Fulton St, New York 7, NY 


city... ZONE STAT 


355 





eadahidadde |. add 


specify... 


@ co 
esimite 
VINYL TUBING 


Resinite Vinyl Tubing not only 
meets, but consistently surpasses 
specifications for control of fungus 
and corrosion, flame resistance, 
dielectric strength and for perform- 
ance at low and high temperatures. 
Extreme operating conditions prove 
the superiority of Resinite Specifica- 
tion Vinyl Tubing. 

This superior quality of Resinite 
Tubing has been achieved through 
many years of specializing in vinyl] 
tubing. It is maintained through 
constant research, accurate com- 
pounding, skillful workmanship, 
rigid quality control and thorough 
inspection. That’s why more Resinite 
Specification Vinyl Tubing than any 
other is used by the aircraft and 
electronics industries. 


Write today for samples 
and performance data. 


Wy 
2 ca a 
TTT 

RESIN INDUSTRIES, INC. 


315 Olive St. » Box 1589 - Santa Barbara. Calif 


Want more information? Use post card on last page 


356 


PLANTS AND PEOPLE (continued) 


National Electronics Confer- 
ence Award. 

According to R, M. Soria, 1954 
NEC president, the new award may 
be presented annually to ‘“‘the 
author or authors of a paper pre- 
sented at a previous conference 
which introduced developments of 
a new and revolutionary character 
capable of significantly influencing 
an electronic field or of opening an 
avenue to a major field of electronic 
science or application.” 

McArthur and Peterson were co- 
authors of a paper entitled “The 
A Pioneer Ultra- 
High-Frequency Development” pre- 
sented at the first NEC conference 
in 1944, It described the then-new 
development of disk-seal tubes 
which played an important part in 
World War II radar defense and 
earned for McArthur the U.S. 
Navy’s Certificate of Commenda- 
tion, 


first 


Lighthouse Tube; 


Hallicrafters Appoints 
General Willis 
BRIGADIER GENERAL 


WILLIS, U. S. Army, 
joined Hallicrafters as coordinator 


JAMES S&S. 
retired, has 


of research and development. 
General Willis was commanding 
general of the Signal Corps supply 
agency at Philadelphia. Earlier as- 
signments included the post of chief 
of the engineering and technical 
division in the office of the chief 
signal officer in Washington, from 
1946 to 1948. From 1945 to 1946, 
Willis was a deputy theater signal 
officer in the European theater of 
operations, with headquarters in 
Frankfort, Germany. Prior to that, 
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its effectiveness include pulse modu- 
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PLANTS AND PEOPLE continued 


during combat operations from 
1944 to 1945, he was chief of plans 
and operations for the signal divi- 
sion of Supreme Headquarters, 
Allied Expeditionary 
Europe. 


Forces in 


Stanford Organizes 
New Electronies Lab 


THE APPLIED ELECTRONICS LABORA- 
TORY, a newly organized engineer- 
ing research facility, has been 
formed at Stanford University. 

Scientists in the laboratory will 
be engaged in industrial and gov- 
ernment research work. Their 
efforts are to be directed at the 
development and exploitation of 
new discoveries in electronics. 

Stanford’s electronics research 
laboratory will now be devoted en- 
tirely to fundamental research and 
teaching, according to Dean F. E. 
Terman, director of both labora- 
tories. 


Bendix-Pacifiec 
Names Perrine 


C. D. PERRINE JR., was appointed 
director of engineering of the 
Pacific division of Bendix Aviation. 

Perrine formerly was assistant 
manager and chief engineer of a 
Consolidated-Vultee division. For 
the past two years he specialized in 
major guided missile development 
and production for the Navy’s 
Bureau of Ordnance and the Ap- 
plied Physics Laboratory of Johns 
Hopkins University. Previously he 
was for two years assistant chief 
engineer for missiles and electron- 
ics at Convair’s San Diego division. 

Before joining Convair, the new 
Bendix executive was for five years 
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manager of the electronics depart- 
ment of Fairchild’s guided missiles 
division in Farmingdale, L. I. 
Under his direction and with the 
aid of the U.S. Naval Research 
Laboratory, Fairchild developed 
and tested one of the first radar 
homing devices for the Navy’s 
“Lark” ground-to-air test missile. 

From 1937 to 1945 Perrine was 
associated with Howard Hughes, 
advancing to manager of Hughes’ 
radio division. 


Toy Manufacturer 
Builds Electronics Plant 


MATTEL, musical toy manufacturer 
has formed a subsidiary, Mattel 
Engineering Co., to make aircraft 
electronic components. A 30,000 
sq ft plant has been constructed 
next to the firm’s 65,000 sq ft main 
plant in Los Angeles. 


Eisler Receives 
Marconi Award 


THE BRITISH IRE presented its 
Marconi Award to Paul Bisler, 
physicist and inventor of the Tech- 
nograph process of printing electri- 
cal circuits. He is a director and 
head of the research laboratories of 
Technograph Printed Circuits in 
London. 

The presentation came in recog- 
nition of Dr. Eisler’s war-time de- 
velopment and later perfection of a 
means whereby electrical circuits 
could be produced by the process of 
printing rather than by mechanical 
methods. 


Gudeman Buys 
California Firm 


THE GUDEMAN Co., electronic com- 
ponents manufacturer, has _ pur- 
chased Dilectron of Monrovia, Cali- 
fornia, manufacturer of ceramic 
capacitors. The 12,000 sq ft Dilec- 
tron plant becomes Gudeman’s fifth 
plant and will be known as the Di- 
lectron Division of The Gudeman 
Company. There will be no _ per- 
sonnel changes in Dilectron. F. T. 
Reischel is vice-president and gen- 
eral manager, George Wiesinger, 
sales manager and _ purchasing 
agent and Steve Taylor is chief 
engineer. 
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NEW BOOKS 


Information Theory 


By STANFORD GOLDMAN, Syracuse 
University. Prentice-Hall, Inc., 1953, 
385 p, $9.00. 

AS THE FIRST published text in this 
field, Dr. Goldman’s work attempts 
to satisfy a very important need 
both for the classroom and the 
worker in the field. The material 
is quite properly intended for use 
by graduate students in electrical 
engineering, although the attrac; 
tion of this subject matter for many 
phases of applied science has been 
clearly demonstrated in other pub- 
lications. 


Background 


The treatment is based upon the 
classical work of Shannon (pub- 
lished in 1948), with considerable 
amplification of the concepts and 
theoretical development and with 
much added mathematical and sta- 
tistical theory. The use of examples 
is liberally made to aid in the pre- 
sentation, and many problems are 
included. Although for the ad- 
vanced engineer or scientist no 
article or other publication is better 
suited for a grounding in the sub- 
ject than the well written and mas- 
terly presentation of Shannon’s own 
work, yet for the student or begin- 
ning investigator it would appear 
that the present volume under re- 
view is better suited for an exposi- 
tion of the field and a guide to its 
many applications. 


Contents 


Chapter I, entitled “Information 
Theory of Discrete Systems”, to- 
gether with mathematical develop- 
ments in the appendices covers the 
basic definitions and theorems for 
communication systems employing 
a finite set of symbols. The con- 
cept of information is discussed and 
quantitatively defined. Probability 
theory is introduced as required. 
For the complete communication 
channel, the text 
guage as a statistical construction, 
then coding into symbols which can 
be handled by the channel, the 
capacity of the channel, and the 
relation between the rate of trans- 
mission of information and the 
channel capacity. Entropy and re- 
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NEW BOOKS 


continued 


dundancy are defined and discussed. 
Finally, the relations concerning 
the transmission of information 
over a noisy channel are developed. 

In chapter II, the informational 
equivalence of a continuous band- 
limited signal to a finite sequence of 
samples either in time or frequency 
Chapter II on 
“Ergodic Ensembles and Random 
Noise’, chapter IV on “The En- 
tropy of Continuous Distributions” 
and chapter V on the Transmission 
of Information in Band-Limited 
Systems extend the theory to deal 
with continuous types of signals in 


is demonstrated. 


band-limited noisy channels. This 
subject is somewhat more abstract 
and mathematical than the material 
of chapter I. Major topics cov- 
ered include certain statistical prop- 
erties of noise relations between 
the temporal and frequency distri- 
butions, and the transmission ca- 
pacity of the channel with either 
average power or peak power limi- 
tations. Chapter VI on the “Use 
of Signal Space” presents an alter- 
native derivation of the relation for 
the maximum rate of transmission 
based upon a geometrical argument 
wherein finite band limited signals 
are represented by points in a mul- 
ti-dimensional space. 

The material in chapters I 
through VI represent the basic 
theory. Chapters VII through IX 
present detailed applicational stu- 
dies with emphasis upon communi- 
cations, optimum filters and im- 
provement in systems employing 
periodic signals, such as radar and 
navigation. 

Chapter VII discusses first the 
information transmission rates for 
the usual modulation systems, and 
then the noise reduction possibil- 
ities for these systems by the use of 
extra bandwidth, threshold per- 
formance and human observer noise 
reduction. 

Chapter VIII, entitled “Linear 
Correlation, Filtering, and Predic- 
tion”, presents an interesting and 
Wiener’s 
work on linear, least square smooth- 
ing and prediction. Preliminary 
material is given on_ physically 
realizable filters and the correlation 
functions. Finally, the application 
of correlation methods to improve- 
ment of signal-to-noise ratio in 
periodic signal systems is briefly 
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covered. This material is of special 
interest since it is in this field that 
these methods have had consider- 
able early success. 

Chapter IX opens with an ex- 
tended and very useful review of 
the concepts and general results of 
the theory. The remainder of the 
chapter indicates how information 
theory may be applied to an analy- 
sis of thinking, knowledge and 
scientific procedures. 


Conclusions 


In summary, the author has done 
a very fine job of collecting and 
organizing the material needed for 
an adequate presentation of the 
development of the subject of com- 
munication theory. As a somewhat 
personal note, the treatment is not 
aided by a tendency to coin new 
words.—-M. LEIFER, Engineering 
Manager, Electronic Defense Lab- 
oratory, Mountain View, Calif. 


Elements of Mathematics 
for Radio, Television and 
Electronics 


By BERNHARD FISCHER AND HERBERT 
Jacoss. Macmillan Co., New York, 
569 p, 1954, $7.20. 

A LARGE and practical book aimed 
at teaching the reader “to use 
mathematics fluently, easily, ac- 
curately on and_ television 
problems.” The endpapers display 
the color codes for and 
capacitors, actual sizes of machine 
screws and the appendices give data 
wire 


radio 


resistors 


on screw threads, copper 
tables, log tables ete. There are 
hundreds of problems dealing with 
all manner of circuits 
including time 
constants, tube current, impedance 
matching, tv test patterns as well 
as many problems dealing with the 
formal mathematical 
K.H. 


electronic 


square waves, 


processes 


Transients, Inverse Feed- 
back and Stability (Ein- 
schwingvorgiinge, Gegen- 
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PETERS, Springer- 
Germany, 181 9, 


By JOHANNES 
Verlag, Berlin, 
1954, 27DM. 

A BOOK in the field of circuit theory 
serves two distinct classes of read- 
ers. To some, the study of net- 
works is a full-time job; mathe- 
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NEW BOOKS (continued) 


matics, far from being an obstacle, 
is the habitual and preferred way 
of thinking. Practical applications 
seem nice but hardly fascinating. 

On the other side of the fence are 
people whose specialty may range 
from tape recorders to gas turbines. 
When they open a book on circuit 
theory, they do not hope to become 
expert in the field; they hope to 
find a little insight, a few bits of 
additional understanding to add 
to their bag of tools. They are 
knowingly trespassing into a highly 
specialized domain, foreign terri- 
tory in which they hardly expect to 
feel like natives. Nevertheless this 
group outnumbers' the 
full-time group by a wide margin. 
If this is more so in circuit theory 
than in other theoretical subjects, 


probably 


it is probably because few have an 
opportunity to design tape record- 
ers or gas turbines on a part-time 
basis; but almost anyone builds 
amplifiers. 

In the preface, the author says 
that an approximate treatment will 
not do for the feedback amplifier, 
because of the stability problem. 
Stability criteria, he continues, are 
not useful unless they contain de- 
sign information. To attempt to 
meet a stability criterion by trial 
and error is no better than to stab- 
ilize the completed feedback ampli- 
fier by the same method. He hopes 
to show how one arrives at a stable 
amplifier of predictable perform- 
ance, 

The first chapter contains an in- 
troduction into the methods and 
mathematics of circuit theory. 
Starting with fundamentals such as 
the physical meaning of the 
complex notation, it progresses 
smoothly and rapidly to the theo- 
rems which govern amplitude and 
phase response, to Fourier and Lap- 
lace transformations, and the like. 
The second chapter, on transfer 
functions of passive and active sys- 
tems, deals with the task of trans- 
lating a given network into a sys- 
tem of equations by means of 
admittance matrices. The third 
chapter treats the problem of sta- 
bility. With the exception of its 
last section, this chapter and the 
preceding two are highly mathe- 
matical. 

Feedback Design 
The last section of the third 
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NEW BOOKS (continued) 


chapter, as well as the entire fourth, 
deal with feedback amplifier design. 
These parts of the book are likely 
to be the most valuable to many 
readers. Generally, they can be 
understood without a_ detailed 
study of the mathematical portions 
of the book and they contain a great 
deal of useful information. 

Because feedback amplifier the- 
ory also applies to purely mechan- 
ical and electromechanical systems, 
there is a brief final chapter on 
mechanical circuits, electromechan- 
ical analogies and_ transducers. 
Here the author seems to do a little 
trespassing of his own, away from 
his home grounds; this comes to 
light when he labels a capacitive 
transducer without restoring force 
“impossible”, not merely unstable. 

He might have pointed out that 
negative compliance, very much un- 
like negative capacity, is rather 
common in nature—which no one 
will deny who has ever tipped over 
backwards on a reclining chair. 

To summarize, this is a well- 
organized and thorough treatise on 
circuit theory which uses mathe- 
matics abundantly but always tries 
to explain the result in physical 
terms. In many respects it reflects 
the work of H. W. BoDE (Network 
Analysis and Feedback Amplifier 
Design, 4th ed., Van Nostrand, 
1947) to whom the author gives a 
large measure of credit. The book 
should be of value to many readers. 
A nonmathematical book on the 
same subject is not likely to be 
written for some time.—ROBERT 
ADLER, Zenith Radio Corp., Chicago, 
Jil. 


The Amplification and 
Distribution of Sound 


By A. E. GREENLEES. Chapman and 
Hall, London, third edition, revised, 
300 p, 35 shillings. 

This book applies the typical 
English virtues of clarity and con- 
ciseness to the explanation of the 
basic principles of public address 
systems and practices. It is an ex- 
cellent introduction to basic prin- 
ciples, but the treatment of specific 
components and operating practices 
will seem definitely old-fashioned 
and incomplete to American prac- 
titioners of public address who 
keep up with equipment develop- 
ments and follow the periodical 
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NEW BOOKS continued 
literature in their field. 


De ficie ncies of Treatment 


In his preface the author declares 
his intention to discuss principles 
mainly, and does not promise the 
reader a complete manual of public 
address operation. However, the 
reader must take this disclaimer 
with more force than the author 
probably intended. A kind of no- 
nonsense, _ stick-to-old-established- 
ways approach leads to many errors 
of detail, such as the discussion of 
the control of volume from phono- 
graph records on page 146. This 
would lead the unwary reader to 
assume that modern practice invar- 
iably puts the volume control di- 
rectly across the pickup terminals, 
and obvious holdover based on the 
high-output pickups of the thirties 
and forties, and not relevant to to- 
day’s very-low-level records and 
pickups. 

The whole discussion of records 
as a program source suffers from 
the same standpatism. Motors, 
pickups, records, scratch filters are 
all presented in terms definitely out 
of date. The author does give an 
admirable account of fundamentals 
in each case, but he does not give 
the reader an accurate notion of 
what is going on today. In one 
short paragraph stuck at the end 
of the chapter like an afterthought, 
he mentions the fact that there are 
such ‘hings as records made to 
revolve at 45 and 334 times per 
minute. To borrow a phrase from 
the theatre, this is throwing away 
the long-playing revolution with a 
vengeance, 


Amplifiers and Speakers 


Things come out better on ampli- 
fiers, because the author does stick 
to discussing basic types, which 
haven’t changed much in a couple 
of decades. On loudspeakers, the 
author is again excellent on funda- 
mentals but very restricted, and 
sometimes at odds with current 
practice on practical details. 

The treatment of the funda- 
mentals of distribution lines and 
load matching is excellent, showing 
at its very best the author’s real 
ability to put technical material 
into simple, concise, unambiguous, 
utterly lucid language. The same 
applies to the. sections on micro- 
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NEW BOOKS (continued) 


phone and loudspeaker placement, 
which are, of course, the essence of 
public address as distinguished 
from other branches of the art of 
reproducing sound. The reader will 
learn what to do with his speakers 
at a typical stadium, skating rink, 
large hall, small hall, cinema, band- 
stand, etc. However, because of 
the space limitations the author has 
imposed on himself, he is not able 
to do more in each case than sug- 
gest one typical solution, in very 
brief style. Thus the book comes 
out more like a course in types of 
handling than like a practical man- 
ual of public address work. 


Comments on High-Fidelity 


The plan of the book is exception- 
ally thorough, including chapters on 
the fundamentals of sound engi- 
neering, on all the components of 
public address systems including 
radio receivers, on planning large 
permanent installations for hospi- 
tals and such, on maintenance, test- 
ing, drawing up specifications, etc. 
And, although the author (grate- 
fully to this reviewer) does not 
mention the words high fidelity, he 
does range himself on the side of 
the hi-fi angels when he deplores 
that fact that a public address sys- 
tem “. . . is often expected to make 
its presence felt, otherwise it is 
not considered satisfactory. It is 
to be hoped that this state of things 
will pass . . . so that the benefits 
of the system may be unconsciously 
enjoyed without its users being re- 
minded of its existence.”—R. S. 
LANIER, New York, N. Y. 
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THE PROFESSIONAL method in this 
case is how to solve problems by us- 
ing one’s head plus whatever mathe- 
matical tools may be required. But 
the big idea is to use your head. 
The young engineer, once free 
from school, finds that problems 
with which he has to cope are not 
stated in very “clearly worded 
statements.” As the authors say, 
“you will be confronted with situ- 
ations out of which you yourself 
must formulate specific problems to 
be solved. Until you analyze the 
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situation it may not be clear what 
the problem really is, nor is it likely 
that the important factors will be 
apparent at first. Often, in prac- 
tice, it is harder to define a problem 
than to solve it.” 

This book, then, seeks to teach 
young (and old) engineers how to 
analyze engineering problems that 
are not stated as clearly as “how 
many inches are there in five feet” 

problems that cannot be handled 
by jamming some figures into a 
formula. Creative thinking is the 
key to practical problems and the 
whole of this interesting and, at 
times, exciting, text is to teach the 
methods of creative thinking as ap- 
plied to industrial engineering 
situations. 


The Method 


The case method is the one used 
here to a great extent, although 
some formal gyrations with differ- 
ential equations are included. The 
situations employed vary from an 
accelerometer in the form of a U- 
shaped glass tube filled with colored 
liquid, to the magnetic force on an 
iron core, to a nonfogging mirror, 
to the life of a roller bearing, and 
many others. All are analysed, 
some in several ways, and all are 
solved. 

Since an engineer is not only 
supposed to figure out how things 
work but to make things work at 
practical cost, and not only in his 
own field, basic principles that ap- 
ply to all of nature are the start- 
ing point—conservation of matter 
and energy, Newton’s laws of mo- 
tion, electric circuit principles, or 
the phenomena of heat flow—and 
the mathematics involved is purely 
incidental, as a tool should be. 


The Contents 

The seven chapters are as fol- 
lows: The Professional Method of 
Dealing with Engineering Prob- 
lems, Application of Professional 
Method, Understanding the Princi- 
ples Fundamental to Engineering, 
Translation into Mathematics, Solu- 
tions of Some Ordinary Differ- 
ential Equations, Checking, and 
Interpretation of Mathematics. 

It is a strong hunch that many an 
engineer, doddering around with 
formulas, could learn much from 
this important book, even if he has 
been away from his formal mathe- 
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matics for 
processes by 


many a year. The 

which the examples 
are solved are clear, interesting and 
surely instructive.—K.H. 


THUMBNAIL REVIEWS 


Electronics for Everyone. By Monroe 
Upton. Devin-Adair Co., New York, 
N. Y., 1954, 370 pages, $6.00. A 
popular attempt to explain electronics 
and what tubes do, starting with 
Alexander Volta and ending up with 
color television, radar and some in- 
dustrial applications. 


Transient Analysis of Alternating 
Current Machinery. By Waldo V. 
Lyon. John Wiley & Sons Inc., New 
York, N. Y. 309 pages, 1954, $7.00. 
First systematic application of Fortes- 
que’s method of symmetrical compo- 
nents to the solution of transient con- 
ditions. Chapters on Static curcuits, 
Symmetrical components of instan- 
taneous potentials and _ currents, 
differential equations for the ideal 
cylindrical-rotor machine, Transient 
conditions in the induction machine 
with stationary rotor and with con- 
stant speed, Uniform-air-gap machine 
with rotor excitation and with speed 
constant, Synchronous machine with 
salient poles, Induction and synchron- 
ous machines with speed variable, 
Appendices, Problems and_ Bibliog- 
raphy. 


Rotating Electrical Machinery. Uni- 
versal Scientific Co., Vincennes, Ind., 
1954, 256 pages, $3.50. Manual for 
civilian and_ service schools; large 
type, large illustrations, large format, 
easy to read and use. 


Insulation of Electrical Equipment. 
Edited by Willis Jackson. John Wiley 
& Sons Inc., New York, N. Y., 1954, 
340 pages, $7.75. Eleven papers by 
eleven authors representing lectures 
given at Imperial College, London, 
for engineers from the electrical in- 
dustry. Although most of the con- 
tents relates to insulators of primary 
use in the power field, a chapter cov- 
ers communication components which 
includes data on particular materials 
for particular uses. 


Fundamentals of 
Leonard Krugman. 
New York, N. Y., 1954, 140 pages, 
$2.70. <A straight-forward text in 
paper covers and handy format deal- 
ing with transistor characteristics, 
circuit design, and operation. A prac- 
tical book for the engineer. 


Transistors. By 
John F. Rider, 


RC/RL Time Constant. By Alexander 
Shure. Rider Publication, New York, 
48 pages, 1954, 90¢. First of a series 
of specialized texts for students of 
electronics, covering time constants 
and applications. 


oo 


VERSATILE SIGNAL 
~ §OURCE speeds 


electro-acoustical measurements 


Beat Frequency Oscillator, 
Model BL-1012 


This Beat Frequency Oscillator is de- 
signed to incorporate the many features 
required in a complete and flexible signal 
source such as — continuously tuned fre- 
quency range, metered output, frequency 
modulating circuit, variable compression 
and noiseless oscillator step switch. 


When coupled with the Bruel & Kjaer 
Level Recorder, the Oscillator automati- 
cally sweeps.through the audio frequency 
range. This permits fast, accurate record- 
ing of frequency response, sound insula- 
tion properties, reverberation times, 
energy decay, etc. The Oscillator has a 
high frequency accuracy; 1%-+ one cycle 
per second. An incremental tuning ad- 
justment and scale permit very accurate 
frequency setting. An automatic gain 
control circuit is utilized to maintain the 
desired output voltage for constant cur- 
rent, voltage, or sound pressure. 


For complete specifications on this and 
other Bruel & Kjaer instruments, write 
Brush Electronics Company, Dpt. K-12A, 
3405 Perkins Avenue, Cleveland 14, Ohio. 


ACOUSTIC AND TEST INSTRUMENTS 


Bruel & Kjaer instruments, world famous 
for their precision and workmanship, are dis- 
tributed exclusively in the United States and 
Canada by Brush Electronics Company. 


BL-1012 Beat Frequency Oscillator 

BL-1502 Deviation Test Bridge 

BL-1604 Integration Network for Vibration Pickup, 
BL-4304 

BL-4304 Vibration Pickup 

BL-2002 Heterodyne Voltmeter 

BL-2105 Frequenoy Analyzer 

BL-2109 Audio Frequency Spectrometer 

BL-2304 Level Recorder 

BL-2423 Megohmmeter and D. C. Voltmeter 

BL-3423 Megohmmeter High Tension Accessory 

BL-4002 Standing Wave Apparatus 

BL-4111 Condenser Microphore 

BL-4120 Microphone Calibration Apparatus and 
Accessory 

BL-4708 Automatic Frenuency Resoonse Tracer 


BRUSH ELECTRONICS 


COMPANY 


formerly 
The Brush Development Company. 
Brush Electronics Company 
is an operating unit of 


Clevite Corporation. 


Want more information? Use post card on last page. 
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Miniature and Sub-Miniature 


rinst CHOICE | A SLIP RING ASSEMBLIES 


rial Use 


For Every Indust | } BRUSH BLOCK ASSEMBLIES 
ae : COMMUTATORS 
TORQUE WRENCHES : : and other 


Electro-Mechanical Components 
Rugged, streamlined, accurate 


wrenches for every torquing 


problem! Based on patented , PRECISION MADE 


non-friction principle, so will | ‘ 

cive _yeer-longer, dependable | TO YOUR OWN SPECIFICATIONS 
service. Used in major auto, ee . 

aircraft plonts 


(A) New Livermont “ROTO- | Precision molded products with exacting tolerances in 
TORQ" screwdsier. Fer low precious and non-precious solid metals of all alloys. All 


torque electronic—or similar— 7 i 
scsghien einiiie vk: ta types of Thermo-Plastic and Thermo-Setting materials. 
50 standard bits. i 
‘i “ : { Slip Ring Assemblies fabricated or one-piece precision 

(B) Only “MODEL F” has ad molded to your specifications in Nylon, Kel-F, Mineral filled 
Mellamine, Phenolic, and other materials. Rings and leads 

spot welded or brazed together for positive electrical circuii 

A 


justable and reversible ratchet 
head! 16 models, 10 to 500 foot 
pounds. Also plain square drive. 


Write Dept. E Our Swiss methods and techniques are geared to 
for complete price 


catalog. meet exacting requirements. We invite your inquiries. 
Opportunities for Distribution 


- 


ToT ace || COLLECTRON CORPORATION 


922 SO. MYRTLE AVE., MONROVIA, CALIF 
MuUrray Hill 2-8473 e 216 East 45th Street @ New York 17, N.Y. 


CADMIUM =| STERLING = ***ron 
PHOTOCELLS TRANSFORMERS 


eigea4 Type PCI MIL-T-27 & COMMERCIAL 
Spectral response in the 
T visible range and X-ray 


wave lengths, with re- Pulse 
markable response time. 

Sensitivity comparable 4 

with photo-multipliers per TYPO Audio 
unit area Resistance ; n aT 

change is proportional to 


the light received. Ideal HERMETICALLY / Power 
for applications of activating, counting, a 
measuring, etc. End on activation vaetccos 
Filter Choke 
Spectral response in eal A Reet . Filament 


~~ 


i 


7 o4-o| 6—Type PC-2 
F visible and infra-red 


- 
range. Cell resistances a ’ 

covering a wide range } u gE Coils 

can be supplied For ” 

example, dark ee ae 

ances of 6 to P 

megohms down to as : Custom Buil# to 
low as a few hundred ‘ 

thousand ohms Dif- your Specifications 
ferent sensitivities can 

also be supplied over a 

long range from 10 

microamps per lumen to 

as high as amperes per 

lumen Ideal for auto 

dimmers and-the like 

Activation from all di 

rections 

Both of these types are 


tl 
} 
U extremely sensitive to 
very low levels of illu 
4.4 A mination 


PHOTOCRYSTALS, INC, 


15 S. First St. Geneva, Ill. 
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Toroids! 
TS mS Poe 
Trae 


Envision the potentialities of 


these bantam coils in solving 
space and weight problems! Sub- 
miniature toroids from the 
BOESCHL Model SM reveal a new 


horizon in equipment design. 


Write for detailed 
NEW 


miniature ‘Toroidal 


information 
Model SM. Sub- 
Coil Wind- 


on the 


ing Machine. 


Model SM 


Makers of the world’s most versa- 
tile winding machines. 


BOESCH 


MANUFACTURING CO., 
DANBURY, CONN. 


Want more information? Use post card on last page 
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BACKTALK 


Name Sake 
DEAR SIRS: 


THANK you for publishing my 
Transistor Nomograph, p_ 178, 
August, 1954... however, the last 
name is “Bolie” instead of “Bolis” 
as printed... 

Since publication of the article 
I have received requests for about 
a dozen reprints . .. all addressed 
with the misspelled name. In fact, 
I was even invited to join the IRE, 
an organization with which I was 
already associated. 


Victor W. BoLie 
Scientific Staff 

Collins Radio Company 
Cedar Rapids, lowa 


Editors’ Note: We regret the incon- 
venience caused Mr. Bolie. Printer 
please note. 


ry ‘ 
Tape Curves 
DEAR SIRS: 


Two Errors which appeared in the 
final printing of the article “Mag- 
netic Tape Pickup Has D-C Re- 
sponse” in the September 1954 issue 
of ELECTRONICS, page 156, should be 
called to the attention of your 
readers, 
the 
curves of Fig. 4, p 158, are reversed. 
The solid-line curve showing the 
better high-frequency response 
should have been labeled “tape coat- 
ing against pole’; data for the 
dashed-line curve were obtained 
with the “‘tape coating centered.” 
The second integral in the equa- 
tion near the center of page 158 
should have limits of 8 to 20 rather 
than e to 20 as shown. 


J. W. GRATIAN 

Research & Development Dept. 
Stromberg-Carlson Company 
Rochester, N. Y. 


Labels referring to two 


More Amplifier Design 
DEAR Sirs: 


IN HIS LETTER in June, 1954 Back- 
talk (p 378), Mr. Diamond has in- 
ferred that my comments on his 
article are incorrect. ... 

Mr. Diamond quotes the “Radio- 
tron Designers Handbook” to the 
effect that pentode output tubes 
produce more high order distortion 
than triodes; however, we are dis- 


ea eee eee 


MISSILE. 
SYSTEMS 


Research 
and 


Development 


PHYSICISTS 


AND ENGINEERS 


Inquiries are invited from 
those who can make significan 
contributions to, as well as 
benefit from, a new group 


effort of utmost importance, 


MISSILE SYSTEMS DIVISIO 


research 
and 


engineering 


staff 


LOCKHEED AIRCRAFT 


CORPORATION 


VAN NUYS « CALIFORNIA 


Want more information? Use post card on last page. 
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BACK TALK (continued 


cussing beam tetrode output tubes 
which comprise still another class 
of tube. Further down the page the 
handbook states that beam tetrodes 
are different from pentodes in that 
they have more second harmonic 
and less third and higher harmonic 
distortion. The Handbook states 
that push-pull class-A 6L6’s_ will 
give 18.5 watts output with two- 
percent harmonic distortion. There 
are no receiving-type triodes which 
will match this performance. 

I have run intermodulation tests 
on many amplifiers, including 


Williamson’s, with the output tubes 

connected as triodes, as tetrodes, Move 71 SPECHFICATIONS 

and as tetrodes with inverse feed- FREQUENCY RANGE: 5 to 100,000 cycles 

WAVE SHAPE: Rise time less than 0.2 microseconds with neg- 

= ir a kins ligible overshoot 

“Ultra Linear’). These curves MANUFACTURERS OF OUTPUT VOLTAGE: Step attenuator giving 75, 50, 25, 15, 

show no significant difference re- standard Signal Generators 10, 5 peak volts fixed and O to 2.5 volts continuously 
Iti fr : . : Pulse Generators variable 

sulting from the different connec- FM Signal Generators SYNCHRONIZING OUTPUT: 25 volts peak 

tions except that with triode con- Square Wave Generators R. F. MODULATOR: 5 volts maximum corrier input. Trans- 

: . um Tube Voltme latior ar ' oximatel ty— tput i 4 i 

nection the power output is greatly UM Radio Hose & Fl an a + ay ee ee a 

. th Meters 2 

reduced. sree Bridges POWER SUPPLY: 117 volts, 50-60 cycles 
I think it can safely be stated Megohm Meters DIMENSIONS: 7” high x 15” wide x 7/2” deep overall. 


c acycie Meters 
that with the excellent ouput trans- sarernodulation Meters 


formers now available, which allow TV & FM Test Equipment MEASUREMENTS CORPORATI on. 


20 db of overall feedback with good ae NEW JERSEY 
stability, there is no longer any 


back to the screens (So-called 


reason to use triodes in amplifiers 
up to 100 watts. 

My statement concerning the 
plate-to-grid feedback was that | 
doubted that it was effective in re- 
ducing the total distortion in the 
amplifier. I will remain of this 
opinion until I see some facts and 
figures to prove the opinion wrong. 

To show that 36 db of feedback 
is superfluous I have enclosed a 
graph comparing one of my 6L6 
amplifiers with data on the ampli- 


—for every requirement—radio, FM, 
nN TV and Government Applications! 


Including Universal, Bank Wound, Universal Progressive 
and Solenoid. All are precisior-built to highest engineering | 
standards and ccnform exactly to specifications. For uniform 
high quality, prompt delivery and economical unit costs, 
specify coils by Fugle-Miller. Radio, TV and JAN speci- 
fications are a specialty, Phone, wire or write for quotations. 


1 .P4+P 6L6'S 


fier published by Mr. Knapp in 
Radio and Television News for 
May, 1954. Since my amplifier is 
running with a 300-volt supply it 
overloads at 18 watts. For anyone 
who must have over 20 watts, four 
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PULSE TRANSFORMERS 


MINIATURE 


The wealth of experience that Acme 
Electric engineers have gained in 
more than 37 years of transformer 
designing, becomes apparent in 
the performance and high quality 


BACK TALK (continued) 


6V6’s may be substituted for the 
two 6L6’s. The higher distortion 
shown at the low end of the curve 
may to some degree be attributed 
to the fact that the i-d test setup 
gave a reading of 0.11 percent with 
no amplifier included. 

This amplifier is stable with 0.02 
uf across the 16-ohm load. It is also 
stable with the output terminals 
open-circuited and either output 
tube removed. Under this condition 
the remaining output tube may be 
driven to clipping level without 


construction of this line of Minia- 
ture Pulse Transformers. Send us 
your specifications. 


—__§—— 


ACME ELECTRIC CORPORATION 


1375 WEST JEFFERSON BLVD. * LOS ANGELES, CALIF. 


high-frequency blips or motorboat- 
ing appearing. 

The statement that doubling the 
gain of one 6L6 will cut the inter- 
stage impedance in two, thus halv- 
ing the gain of the associated 
6AU6, is not true in a push-pull 
circuit with coupling between 
halves of the primary. If the coup- 
ling between halves of the primary 
is near 100 percent the impedances 
offered to the plates of both of the 
6AU6’s will be lowered about 30 
percent. Neither of the balanced 
feedback loops has any tendency to 
restore any push-pull unbalance re- 
sulting from a change in tube 
characteristics. ... 

I am still of the opinion that 
15,000 ohms is a very low load for 
a 6AU6. Plotting a load line and 
a transfer characteristic will show 
that there is considerable second- 
harmonic distortion. Although this 
distortion may be balanced out to 
a considerable degree, it seems 
much more desirable not to gener- 
ate it in the first place where it can 
be avoided. 


WRITE FOR 
CATALOG 
PT-301 


Turn Over Your Square Wave 
Oe LT: 


CRI 


Mr. Diamond mentions substi- 
tution of different type tubes with 
negligible effects. It would be in- 
teresting to see some figures on 
just how negligible this effect is. 
Listening is not a very’ accurate 
test for power output or distor- 
tion. It is reiterated that the two 
balanced feedback loops do not 
stabilize the gains of the individual 
halves of the push-pull circuit and 
therefore have no tendency to cor- 
rect for push-pull unbalance, 

If the two 6L6’s are considered 
as generators in parallel feeding 
one load, it must be appreciated 
that the impedance of these gen- 
erators is not constant but varies 
with a variation of the balance of 
the excitation of the two grids. If 


Square wave pulses are 
recorded square—without over- 
shoots caused by resonance— 


r on Edin scientific recording 
| THE EDIN COMPANY . 
| 207 Main St., Worcester 8, Mass., Dept. B equipment. 
Gentlemen: 

Have your representative call with 
complete information on recording instru- 
ments 


For assistance in the selection 
of equipment for any graphic 


Nome recording task, there is an Edin 
N ' ; 

n pe representative nearby, anxious 
City 


to serve you. Tell us you would 
like to see him. 


Position 


i os on tame is Ge tee Ge ae 


s~ COMPANY, 


207 Main Street ¢ 


INC. 


Worcester, Mass. 


Want more information? Use post card on last page 
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= PROFESSIONAL SERVICES 


Consulting—Patents—Design—Development—Measurement 


Radio, Audio, Industrial Electronic 


ANNIS ELECTRIC RESEARCH 
LABORATORY, INC. 


CONSULTING — RESEARCH — DEVELOPMENT 
AND DESIGN OF RADIO AND ELECTRONIC 
EQUIPMENT 
Antennas, Wave Propagation, Information Storage, 
Computers, Impedance Matching and Vertlable 

Speed A-C Motors 
P. O. Bex 581 1401 5 Nell 8t. 
Champaign, I! . 6-1780 


CROSBY LABORATORIES, INC. 
Murray G. Crosby & Staff 


Radio - Electronic 
Research Development & Manufacturing 
Communication, FM & TV 
Robbins Lane, Hicksville, N. ¥ 
Hicksville 3-3191 


EDGERTON, GERMESHAUSEN 
& GRIER, INC. 


Consulting Engineers 
Stroboscopy Transient Oscillography 
Photeeiectricity —- Pulse Techniques — Timing 
-Speed and Electric Flash Photography 
Telemetering - Industrial Television Applications 
160 Brookline Avenue Boston 15, Mass. 


Eldico of New York, Inc 


Pioneers of Television Interference Elimination from 
Transmitters, Induction Heaters, Diathermy and ete. 


Donald J. 8. Merten & Engineering Staff 


7@ B Second St Mineola, L. I., N. ¥ 
Garden City 7-0383 


ELECTRONIC RESEARCH 
ASSOCIATES, INC. 


“TRANSITORIZE’ YOUR PRODUCT! 


Complete Service in consulting, research. develop 
—-y" and production on Transistor circuitry, prod- 
uecte and instrumentation 


715 Main Street North Caldwell, N. J 


Caldwell 6-6729 


ERCO RADIO 
LABORATORIES, INC. 


Radio Communications Equipment 


Engineering - Desi - Development - Production 
Our 25th Year in Air to Ground 
Oommunications and Radio Beacons 
Garéen City ¢ Long Island « New York 


HANSON-GORRILL-BRIAN INC. 


Product & Mfg. Development 


ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 
One Ceatinental Hill Glen Cove, N. ¥ 
Glen Cove 4-7300 


R. W. HODGSON CO. 


Technical Salea Representation 4 
Research & Development Engineering 
ecializing In Electronics, Nucleonics, 
strumentation, Servomechanisms & 
Cybernetics. Let Us Handle Your New 
Product or Inven 
3406 W. Washington Blvd Los Angeles 18, Calif 
REpublic 3-0322 
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Professional 
Assistance 


in solving your most difficult 
problems in the specialized 
field of electronic devices is 
offered by consultants whose 
cards appear on this page. 


INTERFERENCE MEASUREMENT 
LABORATORY 


Interference Study per Government Specifications 
Shielded Space for Interference Investigation 
Field Surveys for F.C.C. Certification of Induction 
and Dielectric Heating Equipment 


907 East 5iet Street e Brooklyn 3, New York 
Ingersoll 9-1765 


THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 


Electronic Control 
Specialists 
Uulity ¢ Industrial ¢ Chemical 


1200 N. Broad St Phila 21, Pa. 


G. LEWIN 
Consulting Physicist 


ELECTRON TUBES 
development, design and manufacture 
West Orange, N. J 
ORange 4-6994 


21 Yale Terrace 


ROBERT McCABE 


Radio Noise Measurement and Elimination 
Field Intensity Surveys 


1781 Bide-a-Wee Park Columbus 5, Ohio 


Measurements Corporation 


Research & Manufacturing Engineers 


Harar W. Hovor MartiaL A, HONNELL 
Joun M. van Bevaen 
Speciaiists in the Design and 
Development of Electronic Test instruments 
Boonton, New Jersey 


NEW ROCHELLE TOOL CORP. 


FOR CERTIFICATION OF INDUCTION 
AND DIELECTRIC HEATING EQUIPMENT 
IN ACCORDANCE WITH F.C.C. RULINGS 


Mobile Test Unit Available Entire U. 8 


320 Main 8t New Rochelle, New York 
Phone NE 2-5555 


Appliances 


NIAGARA ELECTRON LABORATORIES 


c ONSULT ATION. DESIGN - CONSTRUCTION 
. THE THERMOCAP RELAY 


Specializing in solution of problems ef electronic 
and olectro-physical instrumentation fer the re- 
search or analytical laboratory. Industrial pleat 
problems also invited. 


Andover, New York Cable Address: NIATRONLAB 


-PICKARD & BURNS, INC. 


Consulting Electronic Engineers 


Analysis and Evaluation 
of Radio Systems 


Research, Development and Productien 
of Special Electronic Equipment 


240 Highland Ave Needham 64, Mass 


ALBERT PREISMAN 


Consulting Engineer 


Television, Pulse Techniques, Video 
Amplifiers, Phasing Networks, 
wa > a a 


MANAGEMENT 1 TRAINING ASSOCIATES 
3224-16th 8t., N. W. Washington 16, D. C 


JOSEPH RACKER CO., INC. 


HOW GOOD 18 YOUR NEW PRODUCT? 
NEW PRODUCT CONSULTANTS 


A complete service for your new product 
Evaluation Market Keseareh Sales Building 
Commercialization Financing Promotion 

Production 


140 Nassau St., New York 38,N Y Worth 4.1463 


THE TECHNICAL 
MATERIAL CORPORATION 


Communications Consultants 


Systems Engineering 
General Offices and Laboratory 


700 Fenimore Rd., Mamaroneck, N. Y. 


TELECHROME, INC. 


Electronic Design Specialists 


COLOR TELEVISION EQUIPMENT 


Flying Spot Scanners, Color Synthesizers, Keyers, 
Monitors, Oscilloscopes and Related Apparatus 
J. R. Popkin-Clurman, Pres. 4 Ch. Bugr. 


88 Merrick Rd. Anityville, L. L, N. Y. 


WHEELER LABORATORIES, INC. 


Radio and Electronics 
Consulting Research —- Development 
R-F Circuits —- Lines — Antennas 
Microwave Components Test Equipment 
Harold A. Wheeler and Engineering Staff 


Great Neck, N. Y HUnter 32-7876 


YARDNEY LABORATORIES, INC. 


Research - Design - Development 


Electro- Chemical Generators of Energy 
40-46 Leonard Street Worth 6-3166 


New York 13. N.Y 





INTACTS - 


FOR THE FIELD OF ELECTRONICS 


PYVHLOARLUAOLUUEOUOTEVOADAL LAE TA ES ATUsAUA 
16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS, 


TV FILM INSERTS AND KINESCOPE RECORDINGS. . 
A 30-DAY MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED! 


Hollyw. 


ILLUSTRATED 
INFORMATION 


MANUFACTURERS OF 


WRITE FOR FREE id 


“ee 
EISLER MANUFACTURES COMPLETE EQUIPMENT 
WELDERS FOR SPOT & WIRE BUTT 
RADIO, TV TUBE EQUIPMENT & REPAIR UNITS 
INCANDESCENT, FLUORESCENT MFG. EQUIPMENT 
NEON SIGN MAKERS EQUIPMENT, GLASS LATHES 
ELECTRONIC EQUIPMENT, VACUUM PUMPS, Ete. 

Wet Glass SLICING & CUTTING MACHINES for Lab Use 
TRANSFORMERS, SPECIAL & STANDARD TYPES 
EISLER ENGINEERING CO., INC. 

a So, _ St. » N.S 

i eee S| 


CINEMA’S 
TAPE AND FILM 


TYPE 9205 DEGAUSSER 


Noise & program erasure. Use the best. 
Cinema’s Bulk-Tank Type Degausser 9205 
Economically priced. Buy yours today 


abba ALIS co 


ee iek, 


} PRT te ne Pe LL Lee 


SODERING 
BRAZING & WELDING 
Wet es: a 
6751 BRYN MAWR AVE. 


2uH—2MH in Stock for Immediate Delivery 
SPECIAL COILS DESIGNED AND WOUND 


NORTH HILLS ELECTRIC CO., Inc. 
203-18E 35th Ave., Bayside 61, L. I., N. Y. 


UC Ue ae 


WALKIE-RECORDALL 
~ “LB SELF. POWERED BATTERY RECORDER 


jecerds noisetessty 
briefcase, containing 
walking, riding, flying. Con’ . 
@ictat 2-way phone. Permanent, wnaiter - 
able, indexed recording at enty 3c per hr 
MILES REPRODUCER CO. INC 
O12 Broadway, WY 3.6. ¥. Dept. 


Pe ame eet A) 
eee Rea 
ALS eet 


$4652.15 $375.00 9269 50 
BERNDT-BACH, 
6924 Romaine St., Hollywood 28, Calif. 


SOUND-ON-FIL 


. SOLD WITH 


Inc. 


M RECORDING EQUIPMENT SINCE 1931 


Newark 3, N. J 


sy) 
Ladd e a il 
/ Tat TT 


BLACK ANODIZING 


Specializing in black anodizing, both 


sulphuric and chromic, on all alloys 
. 


and castings 
All other colors as well 
GOVERNMENT CERTIFIED 
Contact us for special service 


HENRY and MILLER INDUSTRIES, INC 
675 Garfield Ave., Jersey City, N. J 
HEnderson 4-4200 


LEGAL NOTICE 


STATEMENT REQUIRED BY THE ACT OF AUGUST 


24, 1912, AS AMENDED BY pan ACTS OF 
MARCH 3, 1933, AND JULY. 2, 1946 (Title 
1, United States Code, Section 233) 

SHOWING 


CIRCUL ATION 

ectronics published monthly at Albany, 
October 1, 1054 

|. The name and address of the publisher, editor, man- 

agi ne editor, and manager is Publisher McGraw-Hill 

ul hing Company, Inc., 830 West 42nd Street, New 

ve N. Y.; Editor, W. W. MacDonald, 330 West 

42nd Street, New York 36, N. Y.; Managing editor, Vic 

Ze 


New Yorh 


luff, 330 West 42nd Street, New York 36, N. Y.; Man 
‘Wallace B Blood, 330 West 42nd Street, New York 
N,. Es 
> The owner is: MeGraw-Hill Publishing Company, 

1) West 42nd Street, New York 36, N. Y.; Stock- 

lders holding 1% or more of stock: Donald C. MeGraw 

i Willard T. Chevalier, Trustees for Harold W. Me 
iraw, Donald C, MeGraw and Elizabeth M. Stoltzfus, all 
of 320 West 42nd Street, New York 36, N. Y.; Donald C 
McGraw and Harold W. McGraw, Trustees for Catherine 
M. Rock, 
Donald C. MeGraw, Executor of the Estate of Curtis W. 
McGraw, 330 West 42nd Street, New York 36, N. Y.; 
Donald ©, McGraw, 330 West 42nd Street, New York 48° 
N.Y Mildred W. McGraw, Madison, New Jersey; Grace 
W. Mehren, %36 Arenas ‘Street, LaJolla. California; 
—— & Company, c/o Wellington Fund, Inc., Clay- 
mont del 

3. The known bondholders, mortgagees, and other secu- 
rity holders owning or holding 1 percent or more of total 
amount of bonds, mortgages, or other securities are: None 

4. Paragraphs 2 and 3 include, in cases where the stoc} 
holder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation, the 
name of the person or corporation for whom such trustee 
is acting; also the statements in the two paragraphs show 
the afMfiant’s full knowledge and belief as to the circum- 
stances and conditions under which stockholders and se 
curity holders who do not appear upon the books of the 
company as trustees, hold stock and securities in a ca 
pacity other than that of a bona fide owner. 

McGRAW-HILL PUBLISHING COMPANY, INC 
By J. A. GERARDI, Vice Pres. & Treas 

Sworn to and subscribed before me this l4th day of 
September, 1054 

[SEAL] ELVA G. MASLIN 

(My Commission expires March 30, 1956) 


330 West 42nd Street, New York 36, N. Y.; | 


BACK TALK (continued) 


by some chance the excitation to 
one tube is reduced in relation to 
the excitation of the other its in- 
ternal impedance is raised. 

If there is no grid voltage on one 
6L6 it will appear as just a 30,000- 
ohm load across the other. If one 
6AU6 deteriorates below the point 
of offering no signal to its 6L6, the 
feedback circuit tends to excite the 
6L6 180 degrees out of phase with 
the desired signal, thus tending to 
reduce the voltage across the out- 
put transformer to zero. 

The feedback from the output 
plates to the output grids has a 
tendency to multiply any unbalance 
which takes place between the 
transconductances of the 6AU6’s 
due to age or changing line volt- 
age. It probably results in little 
or no reduction in distortion, and it 
is not necessary for the reduction 
of output impedance. It therefore 
has more disadvantages than ad- 
vantayes and should be eliminated. 
The feedback from the output 
plates to the driver cathodes is use- 
ful to reduce distortion; it does not 
affect the balance or unbalance of 
the circuit but it does mitigate 
against the use of self-balancing 
provisions in the driver stages. It 
would be improved by increasing 
the current feedback in the driver 
circuits, thus making the gains of 
the two halves more independent of 
the driver tube characteristics. 

The overall feedback loop does 
the most desirable work and there- 
fore should be increased to the 
maximum that stability will allow. 
To permit the greatest amount of 
overall feedback it is desirable to 
keep to the minimum the number 
of stages included within the loop. 
| consider that the type of amplifier 
suggested in my previous letter is 
the easiest way to get adequate 
power with low distortion and I 
think that the test information | 
have collected verifies this. 

I would like to see some curves 
showing the intermodulation dis- 
tortion versus output power for Mr. 
Diamond’s amplifier when a 6CB6 
tube has been substituted for a 
6AU6 with the signal balance con- 
trol set at the optimum position for 
a 6AU6, and the curve for the 
amplifier without the plate-to-grid 
feedback loops connected. 

W. B. BERNARD 


San Diego, California 
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; | 
advanced electronics developments 
Create new opportunities for engineers 
at General Electric a as 


Electric. Behind each advance are the General Electric engi- 
necrs . . . working with the finest facilities . . . exploring 
the most challenging aspects of their field . . . knowing the 
sense of stability and progress their work provides. 


And, with each new advance, broadening the scope of elec- 
tronics . . . new challenges, new opportunities constantly 
arise. 


The opportunity is ever-growing at General Electric. And, 
an excellent salary and liberal benefits are other advantages 


ENGINEERS worth knowing about. 
od Experience required in the following fields: 
PHYSICISTS Advanced Development, Design, Field Service 
and Technical Writing in connection with: 
MILITARY RADIO & RADAR MULTIPLEX MICROWAVE 
MOBILE COMMUNICATION COMMUNICATIONS 
ELECTRONIC COMPONENTS 
TELEVISION, TUBES & ANTENNAS 


Bachelor's or advanced degrees in Electrical 
or Mechanical Engineering, Physics, and/or 
experience in electronics igdustry necessary. 


Please send resume to: Dept. 12-4-E, Technical Personnel 


GENERAL @@ ELECTRIC 


ELECTRONICS PARK, SYRACUSE, N. Y. 


@ RADAR DESIGN 


PROGRESSIVE ENGINEERS LOOK WEST AND APPLICATIONS @ 


3 & 
Qualified Electronic and Electro-Mechanical engineers find COMPUTER DESIGN 


happy association with a Western electronics pioneer and leader. @ MISSILE GUIDANCE @ 
. Commercial and military projects. Radar, DME, Com- ® COMMUNICATIONS e 
design munications, Noise, Test Equipment including color T.V. 


] 0] t —Many others with real interest & challenge. Reloca- Positions are 
deve opmen tion expenses - excellent working conditions — Central available in the 


location. Scheduled reviews & advances. Fine insurance Assistant, Associate, 
plan, Move should not disturb urgent military projects. and Principal 


production 


Send complete resume, income history & requirements to engineering employment mgr. Engineering 


categories for 
Hoffman LABORATORIES, INC. ELECTRONIC ENGINEERS 
AND 


(A SUBSIDIARY OF HOFFMAN RADIO CORP.) 


3761 SO. HILL ST. LOS ANGELES 7, CALIF. PHYSICISTS 


BS degree and 
experience is 


DESIGN ENGINEERS required, advanced 


The Pacific Division, Bendix Aviation Corporation has openings degree with 
for design engineers in development of radar, sonar and teleme- experience to 
tering offering excellent opportunities for growth with the corpora- back it up is 
tion and the opportunity to live in Southern California. Positions even better 
are open at several levels. 


Please Address Inquiries to CORNELL AERONAUTICAL 
W. C. WALKER LABORATORY, INC. 


ENGINEERING EMPLOYMENT MANAGER 
11600 Sherman Way North Hollywood, California Buffalo 21, N. Y. 
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-\, RCA NEEDS 
ENGINEERS 


who won't be held back! 


RCA, world leader in electronics, has career opportunities for 
qualified ELecrrRicAL and MECHANICAL ENGINEERS... 
Puysicists . . . METALLURGISTs ... . PHYSICAL CHEMISTS 
... CERAMISTS...and GtLtass TECHNOLOGISTS for long 
range work in military or commercial fields. 


/ 


SYSTEMS — ANALYSIS— DEVELOPMENT 


—DESIGN— APPLICATION ENGINEERING 
in the following fields: 


AVIATION ELECTRONICS (FIRE CONTROL, MISSILE GUIDANCE Systems Planning and 
PRECISION NAVIGATION, COMMUNICA- Design— Radar and Fire Control— Servo 
TIONS) Radar—Analog Computers Mechanisms — Vibration and Shock Prob 

Digital Computers — Servo-Mechanisms lems —'Telemetering 

Shock & Vibration— Circuitry — Heat 
‘Transfer-. Remote Controla— Sub-Mini COMPONENT PARTS (COLOR & MONO- 
aturization— Automatic Flight— Transis CHROMETV) HV Transformers — Coils 
torization— Automation Deflection Yokes 

RADAR Circuitry — Antenna Design SEMI-CONDUCTORS — T'ransistors— | diodes 
Servo Syatems— Information Display Sys 
tems - Gear Trains—Stable Elements ELECTRON TUBE DEVELOPMENT — Receiv 
Intricate Mechanisms ing Transmitting —Cathode-Ray 

Phototubes and Magnetrons— Power 

COMPUTERS — Digital and Analog — Systems Pubes— Camera Tubes 

Planning — Storage Technique— Circuitry 
Servo - Mechanisms— Assembly Design ELECTRONIC EQUIPMENT FIELD ENGINEERS 
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High Speed Intricate Mechanisms 


COMMUNICATIONS — Microwave — Aviation 
Mobile—Specialized Military Systems 


At RCA you'll work in an atmosphere con 
ducive to creative work—-laboratory facili 
ties unsurpassed in the electronica industry 

constant association with leading scien 
tists and engineers 


Positions now open in Systems, Analysis, 
Development, Design and Application En 
gineering. Your choice of long range work 
in commercial or military fields 


Delightful suburban living easily available 
Modern retirement program liberal tui 
tion refund plan for advanced study at 
recognized universities modern company 
paid benefits for you and. your family 


Individual accomplishments readily recog 
nized. Ample opportunities for increased 
income and professional advancement 


Specialists for domestic and overseas 
assignment on military electronic Com 
munications, Navigational Aida, and 
Guided Missiles 


Join the team at RCA and grow with the 
world leader in electronics 


Personal interviews arranged in your city 


Please send complete resume of your edu 
cation, experience, and specialized field 
preference to 


MR. JOHN R, WELD 
Employment! Manager 
Dept. 300L 


Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N.Y. 


RADIO CORPORATION of AMERICA 
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» CAREERS WITH A FUTURE 
- ENGINEERING - - - 


® Positions are available in our organization 
at all levels for qualified personnel in the 
following fields: 


@ TELEVISION @ MILITARY COMMUNICATIONS 


Commercial 


Military @ COMMERCIAL RADIO 


Monochrome 


Color e RADAR 


Our rapidly expanding interests in these and other Personal interviews will be arranged at the conve 

fields open many opportunilies for experienced elec ience of qualified applicants 

trical engineers a; well as recent graduates We suggest you write Mr. Walter Wecker, Personnel 
Department to get more information on career oppor 

Chicago locaiion cffers excellent focilities for further tunities, advanced educational plans, and other advan 

stuJy and graduate work in the electronics field. tages. 


3800 W. Cortland St. 


Admiral Corporation chicos 47, is0 


DEVELOPMENT DEVELOPMENT & 
ENGINEERS FIELD SYSTEMS 


FOR: Design Engineering, Practical Research, L N G | N E F R S 


Investigations of Theories, Functional Analysis 


An interesting challenge for senior design engineers to work ANTENNA 


directly with top project supervisors helping through the 


prototype tage new deve lopme nts in : RADIO COMMUNICATIONS 
° Automatic Control Instruments © Airborne Armament Systems te RADAR 
' 
' 


® Electronic Navigational Aids © Guided Missile Controls 


® Magnetic Amplifiers * Computing Equipment MICROWAVE 


For these jobs we are interested in men with two or more years experience 


in electro-mechanical work related to the above fields or in men with NAVIGATIONAL AIDS 


uperior scholastic records in physics; electrical, electronic or mechanical 


engineering : | TERMINAL EQUIPMENT 


YOU'LL LIKE WORKING AT FORD INSTRUMENT e TELETYPE 


* Not too large, not too smail Pension Plan . . ° 
Stable but progressive company Nine Paid Holidays With a progressive, expanding, 


N. Y. C. location with all its additional Two Weeks vacation with pay well established corporation. 
varied opportunities Tuition assistance for further related . : 
® Above-average fringe benefits studies Interviews will be arranged for 


qualified applicants. Send com- 
Our policy of permanency of positions and continuity of service does not l bi hical 
allow us to employ engineers unless there is a clear and definite need for ‘ plete biographical resume, ex- 


them projected years into the future. And we promote from within perience and education to 
If you can qualify, we urge you to contact by mail, or if in N. Y. C. phone 


Mr. P. F. McCoffrey, Stillwell 4-9000, Extension 416 Mr. J. E.Richardson 
Personnel Director 


FORD INSTRUMENT COMPANY 


Division of the Sperry Corporation 


MARYLAND ELECTRONIC MFG. CORP. 
5009 Calvert Road 


31-10 Thomson Ave., Long Island City, N. ¥Y. (20 minutes from the heart of New York City) 
. ? , College Park 9, Maryland 
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OV Ril Tonorous Malt 
TODAY | 


GOODYEAR AIRCRAFT CORPORATION, pioneer and 
leader in lighter-than-air craft, offers you a new employ- 
ment opportunity with a well-established and fast- 
growing company where ‘‘careers are planned." 


DESIGN AND DEVELOPMENT engineering opportunities 
are available for capable and imaginative men and 
women in the field of airships, aircraft and aircraft 
components. 


RESEARCH AND DEVELOPMENT projects — missiles, elec- 
tric and electronics systems, servomechanisms, new special 
devices, fiber resin laminates — all present an urgent 

need for engineers with fresh talent, aptitude and 
ambition. 


POSITIONS ARE OPEN at several levels in various fields 
with salaries based on education, ability and experience. 
Physicists Civil engineers 
Mechanical engineers Electrical engineers 
Aeronautical engineers Technical editors 
Welding engineers Technical illustrators 


AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located 

in the lake region of northeastern Ohio. Cosmopolitan 
living, year-round sports and recreation, cultural and 
educational advantages make this thriving city an ideal 
spot for a pleasant home. 


YES, BUILD YOUR FUTURE — TODAY! Write, giving your 
qualifications, or requesting an application form. 


he C. G. Jones, Salary Personnel Department 
vw 
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GOODYEAR AIRCRAFT CORPORATION, 1210 MASSILLON RD., AKRON 15, OHIO 
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LINCOLN LABORATORY 


Staff research positions available for excep- 
tional electrical engineers with advanced train- 
ing or experience in electronics as applied to . . .Radar, 


Communications 
and 
High Speed 
Digital Computers. 


Please reply to: 


Personnel Department, P. O. Box 73, 


ENGINEERS 
PRODUCT DEVELOPMENT 


E.E. Degree plus demonstrated 
ability in design of electronic 
equipment. Three to Five years’ 
experience in Industrial Instru 
ments involving A.C. and D.C. 
Amplifiers, Meters, Signal Genera- 
ters, Oscilloscopes. 


Practical production background 
also desirable. Positions offer 
secure future with aggressive and 
expanding organization. Excellent 
working conditions and associa 
tions. Starting salaries commen- 
surate with training and experi- 
ence 


Send your complete resume in con- 
fidence to... 


BRUSH DEVELOPMENT CO. 
3631 Perkins Ave., Cleveland 14, Ohio 


(Division of Clevite Corp.) 


Teaching Opportunity 
Electronics and Physics 


Three positions in electronics engineer- 
ing as well as advanced physics are open 
at a rapidly expanding Eastern tech- 
nological university. Excellent opportuni- 
ties for the right men. Write, giving ex- 
perience and qualifications, to 


P-4538, Electronica 
3230 W. 42 St., New York 36, N. ¥ 


Lexington 73, Mass. 


CAREER BUILDING THROUGH RESEARCH 


The Cook Research Laboratories, one of the Nation’s most progressive 
research and development laboratories, has openings for qualified 
engineers and physicists at both Senior and Junior levels. 
A Growing Company 
Outstanding Personnel 
High Starting Salaries 
Excellent Working Conditions 


There are immediate openings in the following fields: 


Radar , Aircraft 


Microwave Techniques Instrumentation 
Antenna Design Circuit Theory & Design 


Field Theory Marine Design (M.E.) 
(Electro-Magnetic) Operations Research 
Servomechanisms Mechanical Design 


Contact 
MR. D. M. HALLIDAY 


COOK RESEARCH LABORATORIES 


8100 Monticello Avenue Skokie, Illinois 
KE 9-2060 


A Division of 
Cook Electric Company 
Chicago 
Electrical and Mechanical Engineering and Manufacturing 
Since 1897 


REPRESENTATIVES WANTED 


Manufacturer of electronic test equipment 


ECT EC 1 
DESIGN ENGINEERS 
Range Program—Aircraft Trainers 
Challenging, oS oaties assignments in an expanding ulpm 
and progressive anization, BSEE plus experience for military and commercial applications 
in electro-mechanical devices, servo-mechanisms er needs technically qualified representatives. 
enalegue computers desirable. Send complete Write giving qualifications, lines handled, 


STANLEY AVIATION CORPORATION ry a an oe 


Buffalo Municipal A 
Buffalo 25, New von 


ectronics 
1111 Wilshire Bivd., Los Angeles 17, Calif. 
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ELECTRONIC 
ENGINEERS 


WITH A DESIRE , 


TO CREATE: 


The chief tequirement of advanced development work such as that now being 
conducted at the Westinghouse Electronics Division is a staff of experienced engineers 
with a keen desire to create! 


Top-level positions in our expanding Electronics Division provide a challenge and 
opportunity for creative engineers. 


Begin now to satisfy your desires . . . at Westinghouse. Current openings offer 
excellent income and employe benefits, as well as ideal working conditions. You 
will have no difficulty finding comfortable suburban living accommodations. 


CURRENT OPENINGS INCLUDE: 


ELECTRONIC CIRCUIT ENGINEERS (MILITARY) ANTENNA AND WAVEGUIDE ENGINEERS 

Applied research, development and design of electronic Applied research, development and design of antennas and 
apparatus for communications, radar and missile guidance waveguide systems for military communications and radar 
systems. equipment. 


VHF COMMUNICATIONS ENGINEERS RADAR INDICATOR SYSTEMS ENGINEERS 
Applied research, development and design of military planning, studying, proposing, and applied research, 
VHF communications apparatus at all power levels for both development, design to include search, fire-control and 
transmitters and receivers. missile guidance systems. 


Send a letter outlining your education and experience to 
a R. M. Swisher, Jr., Employment Supervisor, Dept. 29 
For Confidential Westinghouse Electric Corp. 
* 2519 Wi'kens Avenue, Baltimore 3, Maryland 
Interviews ... IIlust; ated brochure will be promptly forwarded 
to all qualified applicants 


you can 6 SURE...1¢ 115 Westinghouse 
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Electronic 
Engineers 


Your Move 


The men we seek are experts in their 
specialized fields; capable of filling 
responsible engineering positions 
with MELPAR, a leader in research 
and development. Perhaps one of 
these men may be you. We invite 
you to learn about our long-range 
military and industrial programs. 


Network Theor 

Microwave a 

UHF, VHF or SHF Receivers 

Digital Computers 

Magnetic Tape Handling 
Equipment 

Radar and Countermeasures 

Microwave Filters 

Flight Simulators 

Subminiaturization Techniques 

Electro-Mechanical Design 


If you are experienced in one or 

more of the fields listed, write us 

about yourself, and let us tell you 

during a personal interview about 

our past record of success and how Photographic Eqpmt. Design 
a Packaging Electronic Equip- 

you can successfully fit into our ment 

future plans Pulse Circuitry 


Technical Personnel Representative 


+ 
melpar, inc. 
A Subsidiary of the Westinghouse Air Brake Co. 


452 Swann Ave., Dept. E-12, Alexandria, Virginia 
or 11 Galen St., Watertown, Mass. 


WHITE-RODGERS ELECTRIC CO. 
NEEDS 


MICRO-WAVE and SERVO ENGINEERS 
TO JOIN AN OUTSTANDING 


RESEARCH and DEVELOPMENT GROUP 
NOW 


Developments of Inertial Guidance and Control Systems 
and Automatic Flight Formation Systems 
Accomplished By White-Rodgers Armament Engineering Divisions 
Are Commanding Wide-Spread Attention and Interest 
In The Guided Missile and Drone Aircraft Fields 


Long Term Expansion of this 
Permanent and Well-established Organization offers 


UNLIMITED OPPORTUNITY for 
Qualified Technical Personnel 


All Offices and Laboratories Completely Air Conditioned 
All Laboratories Fully Equipped 


POSITIONS ALSO AVAILABLE 
FOR ENGINEERS EXPERIENCED IN 
Systems Analysis ; 
Mechanical Design 
Test Instrumentation 
Electronics Packaging 
Cireuit Design 


SEND RESUME TO EMPLOYMENT MANAGER, 1201 GASS AVENUE, ST. LOUIS 6, MO. 


ENGINEERS 
ELECTRONIC 


WORK FOR THE LEADER 
IN THE INDUSTRY 


E.E. Degree required. Experi- 
ence helpful in any of the fol- 
lowing: 


MILITARY ELECTRONICS 
TWO WAY RADIO 
ADVANCE CIRCUIT DESIGN 
MICROWAVE 
FIELD ENGINEERING 


High starting salary plus many 
company benefits including 
profit sharing 


WRITE, GIVING COMPLETE RESUME 
OR APPLY IN PERSON 8 TO § DAILY. 


MUTOROLA 


4545 W. Augusta 
Chicago 51, Illinois 


Electrical Engineers 
and Physicists 


@ Radar Simulation 
@ Advanced Circuitry 
@ Analog Computors 
@ Ballistics 

@ Mapping 

@ Telemetering 


Senior and Junior Engineers 


Monotony 
Unknown... 


Here is your opportunity 

with an. organization where yo 
skill will be utilized in association 
with an entire project, not just a 
segment of a job. We are small but 
growing .. . we offer you the oppor 
tunity to grow and advance with 1 
Gain individual recognition by work- 
ing closely with technical manage- 
ment. Associate with other top- 
notch engineers .. . live and work in 
suburban surroundings, just 8 miles 
from metropolitan Baltimore. If you 
are interested in an organization 
where monotony is unknown. . . 
write: 


Industrial Research Laboratories 
Dept. A-12, Hilltop & Frederick Rds. 
Baltimore 28, Maryland 


——————oooooooooaa———————___====—= 
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| “Bence 
SENIOR 
ELECTRICAL ENGINEER 


Five to ten years’ experience in 
the electrical engineering field 
required. Experience to have been 
gained in the area of controls, 
servo-mechanisms, magnetic am- 
plifiers or electronics. A degree 
in electrical engineering neces- 
sary. 


The activity will consist in lead- 
ing a group of junior and inter- 
mediate engineers in the design 
and development of controls in- 
volving magnetic amplifiers, tran- 
sistors and other electro-mechani- 
cal devices; design, testing and 
fabricating into systems for turbo- 
jet, ram-jet engine controls and 
other developmental propulsion 
systems. To propose and develop 
new control systems. 


COMPUTER ENGINEER 


Requiring an engineering degree 
plus a minimum of three years of 
computer activity. 


Must be capable of handling pro- 
gramming in the simulation and 
study of jet and reciprocating en- 
gine fuel systems, and aircraft 
shock strut and brake systems. 
Problems involved would be linear 
and non-linear in nature and ap- 
plied to product design as well as 
research into basic phenomena. 
No maintenance ability necessary. 


The salary of both positions will 
be commensurate with ability and 
experience. 


Send resume to 


Technical Employment Department 


BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 


401 Bendix Drive 
South Bend 20, Indiana 
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SPECIAL OPPORTUNITIES FOR 


ELECTRONIC ENGINEERS 


Convair in beautiful, sunshiny San Diego invites 
you to join an “engineers” engineering depart- 
ment. Interesting, challenging, essential long- 
range projects in missiles, engineering research 
and electronics development. Positions open in 
these specialized fields: 

Microwave Antennae Dynamics Testing 
Microwave Components Telemetering 
Electronic Packaging Servomechanisms 
Mathematical Physics Electron Tubes 
Electronic Components Radome Design 
Electronic Systems Digital Computers 
Applied Mathematics Test Equipment 
Transmitters & Receivers Miniature Circuits 


Generous travel allowances to those accepted. 
For free brochure, write Mr. H. T. Brooks, 
Engineering Dept. 900 


CONVAIR 


IN BEAUTIFUL 


SAN DIEGO 


Division of General Dynamics 
3302 PACIFIC HIWAY 
SAN DIEGO 12, CALIFORNIA 


SEARCHLIGHT SECTION 





SEARCHLIGHT SECTION 


GULOR TV 
ENGINEERS 


ROA —toremost color TV com- 


ponent producer—offers imme- 
diate opportunities to graduate 
engineers experienced in the 
design and development of 
Color TV deflection circuits 
and components. 


G ALLI N G C A p D FO R Openings available at our 
Camden Development Labora- 


tories for engineers with Black 

and White or Color deflection 

A PB, R { L L ' A N T F U T U « é background. Allied experience 
= acceptable. 


Investigate this opportunity to 
enter a new field and grow with 


Bendix Missile Section is a major contractor in the U.S. Navy’s guided the world leader in electronics. 


missile program --a part of the “new look” in our defense plan. Our " 
Please send resume to; 


expanding program has many opportunities for senior engineering 
Mr. John R. Weld 


personnel: Electronics Engineers, Dynamicists, Servo-Analysts, Stress Sstapensat tenager Depl:8-400. 
Radio Corporation of America 


> ee 7 . » ¢ »et are Tala 1 > 
Analysts, Project Coordinators, and Designers. Take time now to look ® Camden 2, New Jersey 
into the opportunities which Bendix can offer you. Write Employment RADIO CORPORATION OF AMERICA 


Dept. M, 401 Bendix Drive, South Bend, Indiana. ENGINEERING PRODUCTS DIVISION, CAMDEN 2,N. J 


SENIOR ENGINEER _sumion 


| PROJECT 


To Initiate & Direct i ENGINEERS 
Long-Range Research Programs 
' 


' 

' 

‘ 

i 
Kequires a wide background and extensive If you have these 


experience (8 years’ minimum) in opera- qualifications, | Excellent opportunity for 
please send complete 


opment of airborne fire control systems resume to: 
of advanced design. manufacturer of coils and 


Technical Personnel filters in N. Y. City area. 
Will be expected to think in terms of Department | 
long-range, imaginative research ideas, 


to initiate them and direct their follow- filtered networks desired. 
through; must be able to visualize new ARMA . 
markets and applications. College educaticn. 
This position is both highly creative D 1 Vv 1 S ! Oo N 


and administrative, demanding technical 


tie 1 syste t s evel- A 
ional and systems analysis, and in devel advancement with leading 


Familiarity with coils and 


competence and flexibility, an effective American Bosch 


sales personality, and proven record of Arma Corporation 


administrative ability. 


Roosevelt Field 
Garden City, 
BURNELL & CO.,INC. 


Long Island 
45 Warburton Avenue 
Yonkers 2, New York 
FIRST IN TOROIDS AND RELATED NETWORKS 
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| Sore 
aS at = 


My ARI IN 


ORIGINAL RESEARCH 


who has the ability and drive to 
personal organization...then it's time you If 1 || PHYSICISTS and 


1f you are an engineer who 1 FOR 
thinks in terms of tomorrow... / 
move ahead professionally but finds | ELECTRONIC ENGINEERS 
advancement siow-going in a large, im- 
knew about us and the opportunities we | 
offer. National Company, Inc. is a quality 
MECHANICAL ENGINEERS 


pioneer in the electronics industry with 


steady and sound growth over the past 
forty years. 

Our eyes are on the future. If you are in- 
terested in growing along with us, you 
are invited to apply for any of the fol- 
lowing positions: 


MECHANICAL 


Design Engineers — B.S.M.E. Projects 
related to analog and digital com- 
puters, radar and electronic counter 
devices. 


Designer — For electronic equipment, 
such as transmitters, receivers, radar, 
computers, etc. 


ELECTRONIC & ELECTRICAL 


Project Engineers —8 S ££. Electronic 
circuit development and design for 
communication frequencies and above 


Product Designers—B.S.E.E. Receiver 
engineering, binary counter knowledge 
or transmitter exciter experience. 


Development Engineer — B.S.E.E. 
and/or Physics. UHF transmitter and/ 
or receiver development. Knowledge 
pulse circuitry and transistor circuitry. 
Electronic Engineers — B.S.E.E. De- 
signing and following units through 
production and formulating procedures. 
Electrical Engineer — Minimum 
B.S.E.E.; M.S.E.E. preferred. UHF and/ 
or microwave circuit design and feed- 
back technique. 

PHYSICIST 

Experimental Physicist — M.S. or 
equivalent. Minimum 1 year solid 
state gas discharge and some vacuum 
systems experience. 
You will have the opportunity to qual- 
ify for excellent salaries commensurate 
with your ability and experience, plus 
National's liberal fringe benefits 


Please forward complete resume to: 
Mr. James R. Keskula 
Employment Manager 


National 


EST.19716 


NATIONAL COMPANY, INC. 


61 Sherman St. Malden, Mass. 
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SYLVANIA 


It is not surprising that many contributions and advances 
in the field of electronics have been made by Sylvania 
engineers. Our company has always placed heavy empha- 
sis on original research, development and product design, 
offering engineers wide latitude for exploration and 
creative expression. 

As a result, growth opportunities for engineers are vir- 
tually unlimited, as Sylvania aggressively advances in its 
growth tradition 

To aid our engineers in their progress, Sylvania also pro- 
vides financial support for advanced education, as well as 
liberal insurance, pension and medical programs. 


The following PERMANENT POSITIONS are now open at: 
BOSTON & BUFFALO ENGINEERING LABORATORIES 


Section Heads, Engineers-in-Charge, Senior Engineers, 
Engineering Specialists and Junior Engineers for Re- 
search, Design, Development and Product Design on 
complex subminiaturized airborne electronic equip- 
ment and computers, experienced in: 


Pulse Techniques Analytical Problems 
Electro-Mechanisms Antenna Design 
Microwave Techniques Applied Physics 
Microwave Applications Systems Development 
Circuit Design & Testing 
Equipment Specifications Component Selection 
F. M. Techniques Component Analysis 
Miniaturization & Testing 


Servo Mechanisms seca 
Peenitetees Component Specifications 


Heat Transfer Digital Computer Circuits 


Shock & Vibration & Systems 
Téchnical Writing Mechanical Design 


Please forward complete resume to: 


COL. CHARLES KEPPLE 


SYLVANIA 


ELECTRIC PRODUCTS INC. 
175 Great Arrow Avenue, Buffalo, New York 
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ELECTRONIC 
ENGINEERS 
& PHYSICISTS 


OUR STEADILY EXPANDING LABORATORY OPERATIONS 
ASSURE PERMANENT POSITIONS AND UNEXCELLED 
OPPORTUNITY FOR PROFESSIONAL GROWTH IN 


RESEARCH-DEVELOPMENT-DESIGN 


ELECTRONIC COUNTERMEASURES 
RADAR SYSTEMS 
MICROWAVE COMPONENTS 
AIRBORNE ANTENNAS 
MISSILE GUIDANCE CONTROL SYSTEMS 
SOLID STATE PHYSICS 
TELEVISION 
ADDRESS THE EMPLOYMENT DEPT. 


inquiries TO FARNSWORTH ELECTRONICS CO. 


FORT WAYNE, IND. 


ENGINEERS 


Electronics * Systems 
Electromechanical 
Analogue Computer ¢ Field 
Senior Microwave Research 


To those engineers who prefer a variety of assignments on interest 
ing, long-range projects, General Precision Laboratory offers an 
exceptional opportunity. 


This growing research laboratory combines the challenge of ex 
ploring new fields with the stability afforded by a large and diver- 
sified parent organization—General Precision Equipment Corpora 
tion. 


The location in New York's well-known Westchester County pro 
vides an ideal living and working environment—beautiful surround 
ings, high standard of living, and just one hour from New York 
City with its many cultural and educational facilities. 


Men with interests in the above and related fields should submit 
resumes to Mr. Hollis F. Ware. Expenses will be paid for qualified 
applicants who come for interviews. We regret we can consider 
only U. S. citizens. 


GENERAL PRECISION LABORATORY INCORPORATED 


A Subsidiary of General Precision Equipment Corporation 


63 Bedford Road Pleasantville, New York 


UNIVERSITY of MICHIGAN 


ENGINEERS and 
SCIENTISTS 


Unusual opportunities for out- 
standing and experienced men are 
available at the University of 
Michigan's Willow.Run Research 
Center. Research Engineers and 
Physicists with advanced degrees 
and/or experience in the fields of: 


DIGITAL COMPUTER LOGICAL DE- 
SIGN @ INFRARED ACOUSTICS @ 
DIGITAL COMPUTER PROGRAMMING 
ELECTROMAGNETIC THEORY @ COM- 
MUNICATIONS CIRCUIT DESIGN ® 
COMPONENT DEVELOPMENT RADAR 
@ OPTICS ENGINEERING @ SYSTEMS 
DESIGN 


Salary commensurate with training and 
experience. Excellent working condi- 
tions. Liberal vacation policy along 
with other fringe benefits. Unusual 
opportunity to carry on University 
graduate studies while working full 
time. Moving expenses paid. U. S. 
Citizenship required. 


Write, giving details of education 
and experience, to 
W. N. MacDonald, Personnel Office 
University of Michigan 
Willow Run Research Center, 
Ypsilanti, Michigan 


ENGINEERS 


The APPLIED PHYSICS LABORATORY OF THE 
JOHNS HOPKINS UNIVERSITY offers an ex- 
ceptional opportunity for professional advance- 
ment in a well-established laboratory with a 
reputation for the encouragement of individual 
responsibility and self-direction. Our program 
of 


GUIDED MISSILE 
DEVELOPMENT 


provides such an opportunity for men 
qualified in 
ELECTRONIC CIRCUIT DESIGN AND 
ANALYSIS 


DEVELOPMENT AND APPLICATION OF 
TRANSISTOR CIRCUITRY 


SERVOMECHANISMS AND CONTROL 
SYSTEM ANALYSIS 


ELECTRONIC EQUIPMENT PACKAGING 
INSTRUMENT DESIGN 

MISSILE SYSTEMS DEVELOPMENT 
FLIGHT TESTING 


Please send your resume to 


Glover B. Mayfield 
APPLIED PHYSICS LABORATORY 


THE JOHNS HOPKINS UNIVERSITY 
8621 Georgia Avenue 
Silver Spring, Maryland 
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ELECTRONIC 
AND 


MECHANICAL ENGINEERS! 


Motorola Research Laboratories, 
located in the healthful climate of 
Arizona’s Valley of the Sun, has 
several openings for experienced 
engineers in the following fields: 


Electronic research and develop- 
ment for missile guidance, radar 
and VHF communications. 
Mechanical design of missile- 
borne and vehicular electronics 
equipment. 
Analysis and laboratory work 
involving development of new 
types of airborne and ground 
radiators and waveguide com- 
ponents. 
VHF and microwave antenna 
waveguide circuitory. 
Transistor development. 
Desire men with B.S. degree or above. Salary 
commensurate with education and experience. 
Free health, accident and life insurance. Free 
hospitalization. Profit Sharing. Paid holi- 
days. Sick leave. Vacations. Ideal working 
conditions. Plenty of housing, reasonably 


priced. Excellent schools. Exceptionally mild 
end dry winter climate. 


WRITE: J. A. Chambers, Manager 
Motorola Research Laboratory 
3102 North 56th Street 
Phoenix, Arizona 


Bendix Arvialion Corporation 
YORK Division ac 


This NEW division of our 
nationally-famous 
corporation has 

openings for... . 


ENGINEERS 
PHYSICISTS 


Top-flight men in advanced 
fields of electronic research, 
development and product en- 
gineering are needed for chal- 
lenging work under ideal condi- 
tions in our new, modern plant. 

You benefit at Bendix York 
from our location in the heart 
of a beautiful suburban area, 
from high wages, paid vacations 
and holidays . . . and excellent 
opportunities for advancement. 


Openings at all levels. 


Write, Wire or Phone 
_ Department Y-1 


AVIATION CORPORATION® 


YORK DIVISION 


Phone: York 5521 York, Penne. 
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The growing importance of micro-wave 
applications to aircraft has created a staff 
opening for a Micro-Wave Specialist at 
Lockheed Aircraft Corporation. 


The position requires a specialist who couples 
at least three years’ practical experience in 
airborne radar applications with a strong 
theoretical background. An advanced degree 
in Physics is preferred. 


Duties will involve keeping abreast of latest 
developments in the field of micro-waves, 
redesigning micro-wave systems for application 
on Lockheed Aircraft, and acting in a staff 
advisory capacity on micro-wave subjects. 


Lockheed offers you a high salary 
commensurate with the importance of the 
position; generous travel and moving 
allowances; an opportunity to enjoy Southern 
California life; and an extremely wide range 
of employee benefits which add approximately 
14% to each engineer’s salary in the form of 
insurance, retirement pension, sick leave 

with pay, etc. 


Address inquiries to E. W. Des Lauriers, 


Dept. E-M-12. 


Lockheed 


Aircraft Corporation 


Burbank, California 
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ENGINEERS 


@ ADMINISTRATIVE @ PROJECT 
@ SENIOR 
@ INTERMEDIATE @ JUNIOR 


LONG RANGE PROGRAMS IN ... 


«RESEARCH 
«DEVELOPMENT 
«DESIGN 


® Fire Control Systems © Radar Systems 
® Communications ® Navigation @ Transitors 
® Guided Missles © Telemetering 


BIRECT INQUIRIES TO— 


Director of Engineering 
Government Products 
CROSLEY DIVISION 
AVCO Manufacturing Corporation 
Cincinnati 15, Ohio 


ENGINEER S$ 


ELECTRONICS BACKGROUND 


A few responsible positions available for systems 
work associated with navigational computers. 


Also a few openings for electronic engineers for 
antenna and microwave component development. 


The modern facilities and congenial atmosphere 
at Kollsman, designers of America’s finest aircraft 
instruments, provide an environment conducive 
to truly creative work. 


Please submit resumes to Employment Manager. 


KOLLSMAN Instrument Corp. 


80-08 45th Ave. Elmhurst, L. I., New York 


OFFERS OUTSTANDING 
OPPORTUNITIES IN 


FIELD 
ENGINEERING 


E E graduates or equivalent with field 
experience in radar will find unequaled 
opportunities for professional advance 
ment with Raytheon—a world leader 
in electronics. Foreign and domestic 
assignments. Excellent salaries. Liberal 
allowances. 


Write 


RAYTHEON 


GOVERNMENT FIELD ENGINEERING 
WALTHAM 54, MASS. 


RECEIVER ENGINEERS 
With Experience in VHF 
and UHF Frequencies 


Career Opportunities 
With Old Established 
Central Connecticut Firm 
Interesting Projects 
Top Salaries 
Suburban Living 


Replies Held in Strict Confidence 
Wire or Phone Collect 
Personnel Mgr. SHerwood 7-2741 


THE ALLEN D, CARDWELL 
ELECTRONICS PRODUCTIONS 
CORPORATION 


Plainville, Connecticut 


AUDIO ENGINEERS 


Electro-Voice, Inc. has positions 
open for engineers with degrees in 
Electrical Engineering or Physics 
for work in the field of Audio. 
Openings in both production and 


‘ engineering departments. 


Excellent opportunity for men with 
experience in loudspeaker manu- 
facturing. 
Write: 
Vice President, Engineering 
ELECTRO-VOICE, INC. 
BUCHANAN MICHIGAN 
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NEW 
HORIZONS 


Today's horizons in electronic engineering 
are limited ony | the vision of the in- 
dividual himself. To those qualified men 
who desire to stand on the constantly 
changing frontiers of electronic develop- 
ment, we offer a chance to pioneer and 
grow with a soundly-established, yet young 
and progressive company. 


e Electronics 
Field Engineers 


Local & Field Assignments 
Available 


At least 5 years’ experience in any one of 
these fields: Servo Mechanisms; Special 
Weapons; Microwaves; Antennas; Circuit 
Design; Flight Simulators; Radio Propaga- 
tion; Electronic Computers and Communi- 
cations. 


Qualified to instruct in the operation and 
supervise installation, maintenance and 
repair of Radar, Sonar, Flight Simulators 
and allied electronic equipment in the 
field. 

Salary and advancement commensurate 
with ability; liberal vacation, sick leave, 
9 paid holidays, group life, sickness and 
accident insurance plans, and a worthwhile 
pension system. 


STAVID 
ENGINEERING, INC. 


Personnel Office, 312 Park Avenue 
Plainfield, N. J.—PLainfield 6-4806 


Exceptional 


OPPORTUNITY 
for Engineer 


Long established manufacturer of tem- 
perature, humidity and pressure control 
instruments requires engineer with 
sound electronics education and back- 
ground to work on design projects. Mid- 
west location. Excellent prospects for 
the future. Age, preferably between 28 
and 35. Apply by letter giving age, edu- 
cation, experience and salary require- 
ments. All letters will be answered, and 
all held confidential. 


P-4202, Electronics 


Michigan Ave., Chicago 11, Ill 


ELECTRONIC ENGINEERS 


Unique opportunity to get in on ground floor of 
young successful company applying atomic energy 
to industrial uses (non-government). 


Graduate engineers are needed in two major func- 
tions: sales and applications engineering, and de- 
velopment and design engineering. Rapid expansion 
of company offers promotion opportunities found in 
fow organizations, Only men with top academic and 
work records whe desire and are capable of hard 
work and rapid promotion will be considered. 


INDUSTRIAL NUCLEONICS CORP. 
1205 Chesapeake Ave., Columbus 12, Ohio 


A leader in Nuclear instrumentation and 
Automation Equipment 
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ENGINEERS 
wih” EXPERIENCE 


in electronic development 


with experience > 
comes progress P 


are you EXPERIENCED in 
RADAR - MISSILE CONTROL 
AIRBORNE COMMUNICATIONS 
MOBILE COMMUNICATIONS 
AUTO RADIO 


. .. does an analysis of your background 
show that—at present— you are em- 
ployed aot THE HIGHEST LEVEL OF YOUR 
SKILL? 


... Send us a resume of your background. We may have a higher 
level position open for you! 


Send resume to Mr. L. H. Noggle, Dept. J 


BENDIX RADIO 


Division of Bendix Aviation Corp. Baltimore 4, Md. 


Electronic Engineering Company of California 


The Electronic Engineering Company of California is an independent firm 
engaged in the design, development and fabrication of electronic equip- 
ment for private industry and the Armed Forces. Founded and managed 
by electronic engineers, the Electronic Engineering Company offers a 
broad background of experience, highly trained personnel, excellent facili- 
ties plus a well Integrated, expanding organization. 


The Electronic Engineering Company has openings for engineers with ex- 
perience and background in industrial and military electronics. 


Please send resume of experience and Electronic E n sneering Company of Cobferare 
education with salary requirements to: @ atvataoe ster 


AUTOMATIC TEST EQUIPMENT ENGINEERS 


Gradwate electronic engineers with two to four years experience to supervise design 
of electronic test equipment for TV receivers and government electronic equipment. 
Emphasis on automatic testing techniques. Openings at Stromberg-Carlson provide 
solid growth opportunities for capable engineers interested in this expanding field. 
Substantial employee benefits. Community noted for fine schools, cultural and recrea- 
tional facilities. 


Send resumes to: H. P. Field 
Manager of Test Equipment Engineering Department 
Radio-Television Division 
Stromberg-Carlson Company 
Rochester 3, New York 
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Territic Transmitter-Receiver Buy! DC AMMETER 


FAMOUS BC-B45 Jo cone team CODE KEYER 


buy 14%” easy reading as 
scale. 75 divisions. Biack plastic TG 34A 
450 Mc.—15 Tubes case 4447°x5'4"x2%". Rubber covered ; Belf-contained automatic unit 
test clip leads plus black metal car- produces code practice 
rying case with hinger cover. Brand . recorded on paper eee. 
Makes wonderful mobile rig | new. Wonderful for automotive, battery charging, gen ; built-in . ae 
for 420-600 Mc. Easy to] eral teat work Value $25, All yours geection as 
eoavert for phone of CW H for only ence 
ose communication, CON “oS 
ERGION DIAGRAM IN 


acpi Seek Sen tones FAMOUS SCR-522 
[cry earn, BRANUS REW, conmpete wi 0 tae VHF 


Shpe wt 23 lie 429°°| RECVR-XMITTER 


PE-181C DYNAMOTOR for BC645, has 12-24V input Terrific Huy! 100 to 156 Me 


(easy to convert for 6V Bettery operation VHF Transmitter-Receiver 4 
instructions included) . only $4 85 


peeds 
BRAND’ ovew. 
iginal earton 


Used, Exectiont Condition $ 12.95 


c rT 
corte ce eye, 6blbs BRAND NEW $17.50 


JK-26 and PL-354 JACK & PLUG combination, for 


headset extension, et« 29¢ 
channels, Crystal-controlled. Am- * Pair : 
i Standard 2-circ, phone p! 


UHF ANTENNA ASSEMBLY, for hC-645.. $2.45 | Plitude modulated voice, = Com- SE its alt phono jacks 22¢ 
CONVERSION BOOKLET. Instructions plete with tubes. Excellent condition $79°*° Kach 


PP apo nnseens secrecteas 
for most useful surplus rigs cv . ’ all 3 3 ae jacks "68 
Fach ¢ 


LORAN APN-4 MAGNETRON TUBES 
All brand new and perfect 


FINE QUALITY NAVIGATIONAL EQUIPMENT SPECIAL LOW PRICI — 
- ach 


Determine exact geographic position of your boat q es be rs $2 25 
er plane! Complete, BRAND NEW_ instalietion 4 

cotaiote of: ID-6B/APN-4 Indicator; R-9B/APN-4 

Receiver; PE-206 Inverter; Set of Plugs; Visor for 

Indicator; Operation manual; Brand New, export 


COMPLETE $1295° peckes” _ oft 
BC-221 FREQ. METER 


Limited quantity, first come 


CATHODE RAY TUBES 


R-65/APN-9 LORAN Receiver-Indicator 


TELEGRAPH Furnishes position data at greater distances from transmitting 

KEYS stations then is possible by any other methods. Accurate to 
within 1% of distance from ground transmitters. Operates 
entirely by radio. Complete ia ene case. BRAND NEW 
export pecked. . 


DYNAMOTORS 


Compare Murry’s GYROSCOPE CO. 


. 
Low Prices! Ge mes in three unite—the main bedy 
1 and two attachable periscopes, 23 and 
Excel - 66 inedes bigh, aiternate parte of an 
intricate optical system made 
aay a ‘B 12.95 by Eastman-Kodak Co. Mala 
body ie 3622514 inches. Con- 
29.50 tains at least 8 37 VDC 
2.95 motors, electric heater aad 
11.95 . temp. sontrol, precision sex- 


9.95 tant, dosene of ewitebes and Eucotignt OO a tw 
9.95 controle, buadreds of fine | 1-17 Carbon hand mike $5.45 $7.95 
ss aeare ond driving rode all c 38 “49 


points in all ranges. 

plete with tubes, er 
calibration charts. Exeel- 
All Brand New Special Low Prices! 


ee 
FAMOUS B-29 
BOMB SIGHT 


ASSEMBLED BY SPERRY 


HEADPHONES 


Smashing price reductions! 


Description Excetient BRAND 
Used NEW 


Outpu Used 
172V Passa $1.95 


4s 
2.95 6.95 types. Bhippia, » . ies 


Carben mike 


3. 
be ‘3 % FULL WAVE SELENIUM 
roe RECTIFIER 


us, rors RAG hate 


A famous tranemitter, 
7.95 . originall cost tpee. 

Yours, for a emall fr 
24.50 Hon! Shpe wt 275 ibs. 


Complete q@with tubes, BC-1206-C 
- 72.08 le Brand New $49 .50 Complore with 5 tubse. Tunes 198 
25. A U a 2 queney— 
oe + 28V 1.25A 250V .060. 2.95 Vscd. Excell. $29.50 7—3 r0- 


BEACON RECEIVER 


M 
with filter 24V 120 $9Bv 200A 95] TUNING UNITS Uaitbus, Tmpedanes—800. Ohms and 


B8D-77 2V 1000V .350A 616.50 400 Ohms. Volu Control—RF 
INVERTERS FOR BC- 375 Gaia Control, Bower Bupply—24 
PE-206 tnverter. Leland. Input: 28V DC @ CapeBent orane ne 38 Volts Aeroplane Battery, Current 
38A. Output: S00V S00cyc. S80V. - a 
BRAND NEw SRAND NEW. 


PE_204A Sig. Corp Power Supp! Made b 
Radiart BRAN 


PE-218 Inverter. Leland-Winc 


c 


put: 2V DC @ - Output: 115V 386/500 
les 1 "BR Ni 


GOULD 6-VOLT 


HANDSET 


500VA AND NEW 
sed. Enecdhont Condition o° 


New Complete I.F.F. : 
Equipment Re: Black Rubber Cases BRAND NEW 
RC-188-A x4 $5.95 


Originally cost sbeout $20,000 


STORAGE Ceototoes Santee pie, venects 
4-ft 3 wire cable individually 
BATTERY parked, $2.95 


each . 


FE-8 FIELD PHONES 


Talk asjfar as 17 miles. Dependable 
WILLARD 6-VOLT Midget Storage Battery 2-way communication at low cost. 


3 Amp. Hour. BRAND NEW. 3%” i J 
y 18/1642 34". Uses Ideal for home, farm, Beld. Up te 
Standard Electrolyte only $1 85 


WILLARD 2-VOLT 
STORAGE BATTERY 
20 Amp. Hour. BRAND NEW 


Transparent plastic case $1.95 emma -ondition $17. 95 
1-QUART ELECTROLYTE ers 
° @e a enough for two cells. Bottle $1 .45 
Sempra lag 50 Please include 25% Deposit with C.0.D. Order. MINIMUM ORDER $5.00. 
cee 149 All Shipments F.0.8. our Warehouse, N. Y. C. 


Dept. E-12 
51 VESEY ST., N. Y. 7, N. Y. 
CORTLANDT 7-4605 


six phones can be used on one line. 
Each phone complete with ringer 
Originilly cost govt. $65.00 each. 
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Immediate Shipment from one of the Most Complete Inventories of 


SPECIAL PURPOSE, TRANSMITTING, 
RADIO AND TV RECEIVING TUBES 


DIRECTRON 


FULL-WAVE 
BRIDGE 
TYPE 


SELENIUM RECTIFIERS 


18/14 | 36/28 
Velts 


< 
o 
= 
° 


| 


> 
2) 


VESSAPNON Py) 
SSSSRaSSSS 


ee 


SSeRer 
> SSSSSRiiae 


= Build other Selenium Rectifiers, Transformers 
ind Chokes te your specifications. 
euyn trem the Direct Source for Quick Delivery.! 


NEW RECTIFIER TRANSFORMERS 


Pri: 115 V., 60 cycles in 4 Ampes.. 
SEC: 9, 12. 18, 24, and 36 12 hes “ 
Volts : 24 Amps 

Continuous Ratings Amen a 


NEW RECTIFIER CHOKES 
1Amp a — 1.5 ehm 
ay s - a 3 ohm 
‘ . y ... ALeohm.. 
py oon .. ohm 
12 Amps..... -lohm.... 
24 Amps -025 ohm 


FILTER CAPACITORS 


Capacit 


3,000 VOLT MULTITESTER 
AC: 0-15, 150, 750, 3000 vol 
OC: 0-15, 75, 300 y 3000 volts. 
DC MA: 0-15, 156, 756 ma. 
Resistance: 0- 10, $00 100. 090 ohms. 
Complete with battery ag leads. Only 34" 
Wx 44"Hxi%" deep. Brand new Only $9.95 


TUBE CARTONS 


Two-Colored Cartons With New Safety Partitions 

~Super-Glass Red and Biack Carton is the Most 
Distinctive Box Available Today. 

SIZE EACH nd EACH 


Miniature $ 01 LARGE 015 
6AU6, GALS, etc. 183, eBaccr, etc. 

| LARGE G -02 
6SN7, 6W4, ete. \ 5U4G, 68G6G, ete. 


= “Quantity | Users—Buy These Cartons by the Case. 
rite for Quantity Discounts.—’ 


Terms: F 0 B—N Y C—25% Deposit with order— 
or send full remittance to save C O D charges— 
D & B Rated Firms (F2',2 or Better) Net 10 Days. 
CABLE BARRYLECT, N. Y. TELEGRAPH 
BARRY ELECTRONICS, FAX, N. Y. 


Hermetically Sealed 
Chicago Transformer Co. 
Components 
Class 1A (The Very Best) 

All in Telephone Black Finish 


@ Power Transformer Cat. No. PHC-200 
Primary: 117 ¥ 50-60 cycles. Delivers 390 volts DC (after 
choke) @ 200 MA. Also delivers 6.3 VCT @ 4.5 amps, 6.3 
volts @ | amp. and 5.0 volts @ 8 amps 

Pee NE Ps ebb awkds one ceckudakes scp esdvmaatane $6.95 
@ Choke to match ‘above Cat No. HM-12200 
9.6 Henries at 200 MA -each $4.75 
Cat. ‘No. FH-610 


@ Filament Transformer 
~50-60 cycles. Secondary: 6.2 


Primary: 115 ¥ or 230 volt 

VCT at 10 amps. 

Test Volts: 2500.. eoveesvccousesds cecnneee seen 
@ Power Transtormer Cat. No. PHC-70 
Primary: 117 v, 50-60 cycles. Delivers 320 volts DC (after 
choke) @ 70 MA. Also delivers 6.3 VCT @ 3 amps and 5.0 
volts @ 2 amps 

Test Volts: 1750.. ee $3.95 


@ Choke to match ‘above Cat. No. PHISes 
12 Hy @ 85 MA ieee $2.75 


eae Transtormer Cat. No. 28201 
Primary: 115 v, 60 e—Secondary 15 ¥, 12 amp 36.9 


SUPER SPECIAL! 
3000 Volts DC—330 Ma. 


BASIC COMPONENT POWER SUPPLY KIT 
Contains: 


3500 V. AC. XFMR @ 400 MA. Primary—ii5 V., 6 
400 MA. Matched Smoothing Choke. 
115 Volts Primary Bridge Filament for Four 866-A's 


o> 
rete $39.95 
Also These Individual Components for Sale—Write 


RADIOSONDE 500 Pieces 


Meteorological Transmitter 


Type T-49C. Uses RCA 3A5. Complete with 
tube, antenna, battery harness. Brand New2®lY $1 75 


Miniature High-Voltage Converter 
For Geiger Counter 


@ Operate your geiger counter from standard 1% volt flash- 
light cells. 

@ This compact powerful unit converts regular battery volt- 
age to 900 volts for direct operation of geiger counter 
tubes. Actual range of output is 0 to 7,000 Volts AC 
(easily rectified and regulated with circuits supplied) so 
that any type of geiger counter or photo multiplier tube 
can be operated from unit. Weighs only 4 ounces and 
staall enough to fit in the palm of your hand. 


$10.00 each 


with instructions 
OMPLETE KIT USING THIS 


PARTS TO BUILD A SEN- 
EIGER COUNTER. 


100 Amp (Fan Cooled) 
SELENIUM RECTIFIER STACK 


Input: Up to 10—0—10 V.A.C. 
Output: 72 V.D.C. 
This rectifier will handle 50 amps, convection cooled, or up 
to 150 amps, fan cooled, depending on air 
flow, $11 each in lots of 3 or more... ° 
PAST CHARGER STACKS MADB 
TO ORDER — 48 HOUR SERVICER 


Victoreen Voltage Regulator VXR-130, subminiature. Brand 
New Users net cost $5 Quantity in 

stock . e only c 
Western Electric Steet Blank ‘Panels. 10%” high, 19” wide, 
“4” thick, Brand new, individually boxed. W.E. No, 296 A 
& HK, in commercial grey or telephone black 

Special wa eac 85c 


Johnson No. 


101, 8298, 
Ceramio Sockets, 


NEW 6MFD 600 
= 69c VDC ON Capacitors 85c 


BC-160 Filter Choke, 20 Hys 9.95 


ohma resis, insulated for 15 kv 


Jefferson Filament Transformer, 115 v, 60 cycle input 
seconlary, 20 v at 10 amps. Brand new, 
bo: 


300 MA-—125 
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Orig. Box 
Surplus 


s 


Surplus, New 
Lab. Test @ 3000 V 
Guaranteed 


872A $1.75 © 812A-GE $2.50 


TO SERVE YOU EVEN BETTER 
AFTER DEC. 15TH 


we will be located at 
512 BROADWAY 
‘NY 12, NY—Bet. Broome & Spring 


Over 10,000 Sq. Feet to Give You Even 
Better Barry Service 


GAKSW 
GAKS 

T50TL JAN, Eimac 

G14 commercia $4.25  fX4 


Many Other Types in Stock. 
Phone wire or write for quotations. 


$6.75 


Original B 
Tengest— CA—Raytheon $1.15 


eehabian tenen 50¢ 
$49.00 
$4.50 


BARRY ELECTRONICS CORP. 


Authorized Distributors for Eimac, Westinghouse (WL) CBS-Hytron (CBS), 
136-C Liberty St., New York 6, N. Y. 


ELECTRONICS — December, 1954 


Cetron, Lewis & Kaufman and Penta Tubes. 


PHONE: RECTOR 2-2562 





SEARCHLIGHT SECTION 


SPECIAL PURPOSE TUBES 


OA2 
OA3,/VR75 
Oo 
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3.25 
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2C21 1642 
2C22, 7193 
2C26A 50 


2C33 
RX-233A 1.25 
2C34/RK-34 .25 
10.00 
5.00 
10.00 
50 
ae 
1.50 
2.25 


w 
we 
ow 


AAAS SAO pw ws 


— OI Uw Po g 
COUCUUABOS 


ba 
wre 


Souns S8SSS8SSSSSSSSSSSSSSsssuss 


2K33A 
2K41.. 
2K54... 
SK55... 
2P21 ( 


=no~s 
vaw 


Image 
Orthtcon 


250. 


suseye 


3B25. 


6C21. 


664, 
X-102B.. 
| 6J4 


*Prices do not include transportation 
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15 
‘50 
25 
00 
00 
50 
00 
00 
15 
50 
00 
50 
00 
50 
00 
25 
50 
15 
50 
50 
50 
00 | 
50 
00 | 
00 
00 
00 
00 
00 
00 
00 
00 
‘15 
15 | 
00 
50 
00 
00 
00 
50 
00 
00 
50 
50 
‘50 
50 
15 
00 
00 
00 
00 
‘50 
50 
00 
‘50 
‘50 
- 3.00 
45.00 | 
12.50 
50) 
00 
50 | 
25 
00 
00 | 
50 
50 
:00 
00 
15 
15 


9MP7 
10Y 
12A6 
12GP7 
12J5WGT 
12L8GT 50 
15E 1.50 
15R 25 
FG-17/5557 3.00 
RK-19 1.50 
RK-20A 12.50 
1.25 
5.75 
1.75 
3.00 
4.50 
Jo 
2.00 


7.50 
25 
25 

15.00 

2.50 


271A 
272A 
274A. 
2748... 
275A 
276A 
282A 
283A 
286A 
304TH 
304TL 
305A 
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WL-670A 


WL681 
686 
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| 814. 


T15C.. 
T1TA.... 
TI9A... 
T21A 
722A 
723A 
724B. 
725A 
726A 
726B. . 
726C 30.00 
728AY-GY 10.00 
730A 15. 
801A 
802.. 
803 
804.. 
603.... 
807 
808 
809. 
810 

811 
811A 
wees 
813.. 


.12.50 
. he 
.10.00 


815.. 
822 

826. 
828. . 
829B 
830B 
832 

832A 
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958A 


western engineers 


ELK GROVE, CALIFORNIA 


GEORGE WHITING, OWNER 


December, 1954 — ELECTRONICS 


959. 
991 NE-16 
CK-1005 
CK-1006 
R-1100 
R1130B 
1B59 
1500T. . 


| 1603 


1611 
1612 
1613. 
1614 
1616 
1619 
1622 
1624. . 
1625 
1626 
1629 
1630 
1635 
1851 
1852 
1853. 
1960 


| 2050 


2051 15 
ZB-3200 .100.00 
R-4330... .10.00 
GL-5545.. 25.00 
5551 652 40.00 
5556 PJ-8 6.75 
5610 1.25 
5645... 6.50 
5656 10.25 
5670 2.50 
5696... 1.25 
5725. 2.75 
5801 

VX-33A. 4.75 
5820 (See 2P21) 
5827X 4.75 
CK-5829 2.00 
5933. 8.00 
5963.. 1.00 
5981 5650 50.00 
R-7301....10.00 
8002R 25.00 
8005... 4.00 
8011 .50 
8012 1.75 
8012A.. 2.50 
8013 2.50 
8013A 3.50 
8014A 50.00 
8016.. 2.00 
8020.. eS 
Gone... 2.00 
8025A 3.50 
PD8365 50.00 
9001 1.00 
9002 1.00 
9003 1.00 
9004 .25 
9005 1.50 
9006 35 
9906R.. 1000.00 


*Fully guaranteed 
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10 CM.—RG 48/U Waveguide TYPE VOLTS’ AMPS vours Amps Price dae Onin Parabolic reflectors ‘ tne ) 


to 6000 Me. Dimensions "$100.00 

10 CM ECHO BOX: Tunable from 3200- » For | 35X.059 19 3.8 405 095 $4.35 Il Discone Antenna. AS 125 AF 90.92 tice aaat 
checking out radar transmitters, for sp um analy POSX-15 “4 2.8 220 .08 8.95 ported with type N” col t $14.50 
Sis, etc. Complete with pickup antenna and coupling DA-7A 28 27 1100 .400 15.00 ASIA AP, iv ©M pict plete w 
device $27.50 | DM33A 28 7 540 ‘250 3.95 Cie adl ste eed $4.50 
10 CM ANTENNA ASSEMBLY: 3000-3200 Me. Para 23350 27 1.75 285 075) (3.95 | asigA/APG-4 Yaui Ant, 22.50 
bolic Dish, 29 inch Diam. Fed trom dipole Retation: B-19 12 9.4 275 -110 6.95 30” Parabolic Keflect un \ $4.85 
360 Deg. Azimuth at speeds of 20 and 16 RPM. Tilt: 500 -050 APS-34 Villbox Ar ; 24.000 
20 de above and below horizontal. Motor-Driven by DA-3A* 28 10 300 260 6.95 27.000 Me 22.50 
28V mot 4.5 A Total Drain. Azimuth info, is 150 -010 TPS-3, 10 Ft. Dish ' ola. Ex 
d to selsyn mechanism, and elevation data is ot 14.5 5. tremely lightweigt tal $125 00 
ined from Azimuth potentiometer Net weight 65 PE73CM 28 19 1000 -350 22.50 AN-154 3% vertical dipole bine @ tangular 
Ite $78.50 | BD 69: 14 2.8 220 08 8.95 a ee a | ae 8 : weet 
POWER SPLITTER for use with t pe 726 or any 10 CM DAG -33A 18 3.2 450 06 4.49 switch (il5v, 60 ¢ and portabl — e. Ex 
Shepherd Klystron. Energy is fed from Klystron an DM 25; 12 2.3 250 05 6.95 : , $27.95 


tremely rugged 
santa through lual pick-up system to 2 type af iit + een Pete: * Replacement for PE 94. LP-24 Alford loop, for use with xl } nsmitters 

put connectors 2.50 7H t , Excellent. MEN-1, ete.) 100-108 me $32.50 
LHTR, LIGHTHOUSE ASSEMBLY. Parts of RTO 

APG 5 & APG 15, Receiver and Trans, Cavities w PE 94-C, Brand New 6.96 

2(40, 2C43, 1B37, Tunable approx. 2400-2700 MCS INVERTERS me 


assoc. Tr. Cavity and Type N CPLA}. To Reevr. Uses 
Silver Plated 22 50 


se ser wt 822 800-18 Input 24 vde, 62 A. Output: 115 V, one i 1S ‘KT. In ee, 400 PPS 
REA CEe CIENT HOUSE « oa y pO UPN-2 ae 80 wane weges. ae a A a6 “— i _— as 2? 30 
MAGNETRON TO WAVEGUIDE Coupler with 721-A 350, 500 cy 1500 Volt-ampere. NEW Output: AsV. aay ei EE ag Ra OX. teha 

zaeabex Cavity. gold plated $45.00 | PE206: Input: 28 vde, 36 am Output: 80 V 800 Sn Wee ib cies ina thuas Oo eats 24 micro 

7 complete with tube and tuning plung $60 velt-emes.’ Die. t oda 5 810 P 9 ohn a imp nit 2 ' at maar. 
Ne se ‘ "TS WO ohn mp 

w 


ers $12.50 
McNALLY KLYSTRON CAVITIES for 7071 or 2K28 $22.50 > 363.1-200-67P. KV ' wee, 200 


2700-2000 Me $4.00 PPS, 67 ohms impedance ect 7 - 
WAVEGUIDE to %” Rigid Coax “‘Doorknor’’ Adapter -5E4-16- 60 67TP, 7 1 sections 16 
Choke Flange Silver Plated Broad Band $32.50 microsee, 60 PPS. 67 ohms yechaine $15.00 
ASI4A AP-10 CM Pick Up Dipole with “'N’ 400 9a 483 ML 1 -5E3-3-200-67P, 7.5 : "Ste 
Cables $4.50 , Pr’S, ohms imp 2.° 
HOLMDELL-TO-TYPE “N* Male Adapters. W. AE eS See Ere Soe H-616 1OKV. 22 usee., 375 PIS, 50 of » $27.50 

2 DIG7T254 $2.75 Stock Ratings Price H-615 1OKV. 0.85 usee., 750 PPS, 50 ob mp. $27.50 
1.F. AMP. STRIP: 30 Mé O d.b. gain, 4 MC Band KS9608 1233VCT /.35MA, 1140VCT .07A ‘ KS8865 CHARGING CHOKE: |! c War “2 
width, uses 6AC7's—less tubes $24.00 352-7102 6.3V 2.5A . 40H @ O8A, 21 KV Test $37.50 
BEACON ANTENNA, AS3I1 APN-7 in Lucite Ball M-7472426 1450V 1.0MA, 2.5V .75A, 6.4V 3.9A, G.E. 2565. 1-350-50 PIT... CKT, 1 Microsee. Pulse 
Type “N”’ feed $22.50 SV 2A, 6.5V'.3A. PO 1D-39 a 350 PPS. 50 OHMS Impedance $69.50 
ANTENNA, AT49A/APR: Broadband Conical, 200-3200 APG-13 4.95 KS9623 CHARGING CHOKE: lll « MA, 080 Ohne 
MC Type “'N"' Feed $12.50 352-7039 G40VCT @ 380MA, 6.3V .9A, 6.3V6A DCR. WO) Vae Test $14.95 
“E" PLANE BENDS, 90 deg. less flanges $7.50 5V 6A 5.49 ff G.E. 6E3.5-2000 50 P2T: 6 KN Be ¢ t 0.5 uses 
702724 9800 8600 « 32MA 8.95 2000 PPS/50 ohms) 2 section $7 50 

KS95.14 5000V 290MA, SV 10A 22.50 | RR ees 


KS9607 734VCT ATTA, 1710VCT .177A 6.79 
3 CM.—RG 52/U Waveguide 352-7173 TOVCT/ SOMA, 6.3V 6.98, 6.3V PULSE TRANSFORMERS 
- cy 2. r ‘ K35)45—Pulse Inversion: PRI KV PRK. PP 4 
FLEX. WAVEGUIDE SECTION, | ft. long With UG RTS Een ae ete peek on hee Vex Pele se: § eons. ond 008 pur 
See See a anon is leap then 0.1 Up, at | 352-7196 = -1140/1.25MA, 2.5V/1.75A. 25V/ RATIO $6.50 
75 me, an s tis less than 1.02 7.50 a . ~ - 7 P §4)318-1 & wes. Rath bel ? yhins 
3 CM ANTENNA ASSEMBLY: ters 17” paraboloid sea-7176 sabe tama diva. eiver; * cr $3.50 
lish, Operating from 24 vde motor. Beam pattern: 5 20A, 2x6. 3VCT 6A Westinghouse 4P37; l’rimary ‘ s imp iy See 
leg. in both Azimuth and elevation. Seetor Sean: over RAG400-1 2.5 1. 55a, 6.3V/2A-5SKV Test 5 15 ky. 1000 ohms imp. Biflar filament trans, built-in 
160 deg. at 35 scans per minute Elevation Scan: over 901692 13V 9A ¥ deliveries 12.6 ¢ at 2.5 amp. (pr i wes $37 '0 
S Gog. silt; over 38 deg $85.00 | 901699-501 2.77V w 4.25A—10KV Test ; RAYTHEON WX 4298E: Primary 4K) USE 
Cross-Guide Directional Coupler, UG 40 output flange 901698-501 900V75MA. 100V .04A " SEC: I6KV-16 AMP DUTY RATIO: 6 OcyeLt 
Main Guide Is 6” Long, with 90 Deg. “E" Plane bend Ux8855C 900VCT .067A, 5V 3A . FIL. TRANS. “BUILT IN $12.50 
at one end. and is fitted with Std. UG 39/UG 40 9 magses-8  SseOVCT/ESMA, SVCT/3A Y WECO: KS 9948: Primary 700 obw ) ohms 
flanges. Coupling figure; 20 db Nominal $22.50 T-48852 7OOVCT 806MA, SV 3A, 6V 1.75A Plate Voltage: IXKV, Part of APQ $12.50 
RG52/U Waveguide in 5’ lengths, fitted with UG 29 352-7098 2500V 6MA, 300, vet LISMA 
flanges to UG40. Silver plated oer length $5.00 
Rotating-Joints supplied eit! witl without dec} KS 9336 — SOMA TAPPED 625V 2.5V GE #K-2449A 
mountings. With UG40 flange each, $17.50 M-7474319 6.3V/2.7A, &. 3V .66A, 6.3VCT 21A 
Bulkhead Feed-thru Assembly $15.00 KSS984 27V 4.3A, 6.3 /2.9A, 1.25V/.02A Vrimary: 9 K\ 
Pressure Gauge Section with 15 tb gauue 52C080 sever tena 6.3VCT 2a, SVCT Secondar zx K\ 
Directional Coupler, UG-40/U Take off 20db . Pulse lengtt ro 
MAGNET AND STABILIZER CAVITY For 234 7 32332 seaveT 35MA, 6.4V 2.5A, 6.4V prs r P 
netron 7 .15A Biflar: 1 
Rotary delat ct oke to choke with deck mounting g 68G631 1150-0-1150V 2MA 
egree elbows 2’ plane 214” rain 80G198 6VCT /.00006 KVA _- »urer . . 
ADAPTER, waveguide to type “N'", UG 81 Ps 3024334 6.3V/9.1A, 6.3VCT/6.5A, 2.5V/3.5A, GE 2K2748-A, 0.5 usee @ 2000 Py 
12. TS-1%3, Ete 2.5/3.5A % 2 KW. impedance 40 100 rhe t 
ADAPTER, UG-163/U round cover th cis KS 9445 S92VCT /118MA, 6.3V 8.1A, 5V/2A ; ec. volts 11.5 KV Pk. Biffar ate 
Flange for TS-45, ete 2.50 e: KS 9685 6.4'7.5A, 6.4V 3.8A, 6.4/2.5 . ith magnetron well oa0.50 
70G30G1 600VCT 36MA ; -2745 mary: 31/28 KV, os Rec onte 
M-7474318 2100V .027A f 14/12 ae = > " aifey: 
ECHO BOX RF ae 352-7069 2-2.5V Wdgs at 2.5A, Each Lo-Cap., user @ 600/600 PPS. 20 KW. Hifla 
22Kv Test . mp + “built | sitet fp $42.50 
Cavity ha Q'" of 20,000 and 1 by means of 352-7096 2.5V1.79A, SV13A, 6.5V GA, 6.5V K-2 - *rimary 2/ ne See 
an internal 24 vde motot unable over a range 1.2A, D’O BC800 . mdary 14/115 K¥- 1000 of , Length: 1 
of 80 me. When motor is left on, ¢ tuning plunger 352-7099 360VCT /20MA, 1500V 1MA, 2.5V mec @ 600 PPS , OM t: 2 no KW 
goes thru the tuning range iree times per minute 1L.75A, 6.3V/2.5A, 6.3V.6A, P.O Biflar: 1 Amp. F “ t tron well, $39.75 
Tmiring the tuning motion, an eccentric cam on the B8C-929 ¢ UTAH X-i51T-t: Dmal ist ‘ 2 per eee 
mechan causes an addition flutter action of the 0163253 5200V-002A, 2.5V 5A \e tion 1:1 Ratio per MIL ind ' 0 ohmea 
tuning disk at approximately 2¢ veles per minute M-7471957 2.5V_ 20A, 12KV Test ° Dor $5.00 
This fr r range curves about 15 me. This eliminates 352-7179 250V /100MA, 6.5V/12ACT 5V/2A UTAH X-I50T-i: Tue se ’ es er section 
need of stopping the motor at the peak of the signal, L:1:1 Ratic Mil hms DCH 1 Vile $5.00 
68G711: Ratio: 4:1 Pri; 200V, See ¢ Pulse 


and also gives a characteristi yatt © the echo 
eal ni 16 tae Nin Tak gigs | MORO SMO DNRSMMMM | rsioisnete's Si "So0 src ons ae orth 
. 4.7 


mR 100 Ohne 
Freq. Peak Power Duty K-904695-501: Ratio 1:1, Pri. Tn Imp 
Type Range c) Out (KW) Ratio Pri 40 Ohms, Passes pulse “0 & use , 


2521A 3345-9405 50 e $8.95 


JAN WAVEGUIDE FLANGES 1267-3333 RAY UX 7896 fruive Output Bre 


RAY UX 8442 Pulse Inversion 4) + 40 $7.°0 
UG 39/U $1.10 | UG 51/U $1.85 


2 
te 
ts 


ssdsx 3 


PHILCO 352-7250. 352-7251. 352-7287 
uG40.U 1.25 UG 52'U 3.40 RAYTHEON: UX8693, UX5986, UX-7307 $5 en 
UG 4A 'U 1.85 UG 52A/U 3.40 


W_E.: D-166310, D- 166638, KS9R00, 0.163247 
HAL 


UTAH 29262, with Cracked Beads, but operate at 
D-164699 Bead Type DCR: 152 50 Ohms @ 75 Deg 


full rated canacity $5 60 
UX 8693 (SCS 2279827 54 2 Wes %2 turns 218 

F. Coefficient: 2% Per. Deg Fahr Max. Current 25 

MA AC/DC $2.50 


wire, DOR is 42/ 272/40 %5 00 
D-166173: Input: 54 ohms Z. Outwurt: ’ Wig 
Freq. range 10 ke 2me P/O AN/APQ* $12.50 
K-2450 Pulse inversion auto transforn primary I 
kv, 4 usee. Output: 14 ke @ 0 « pea suo 
D-167332 Pead Type. DCR is 1525 2550 Ohms Re ed 
25 MA at .825-1.175 VIM 1.35 7 P 
0.167613 Disk Type DCR: 355 Ohms @ 75 Deg. F.P-M 30 : . PULSE EQUIPMENT 
“o, 1 Watt 1.35 , iT. M SER: Ouiput Pulse 
D- “166228 Disk Type 7120 Ohms @ 60° F. 4220 Ohira @ 7e08 a : ts -* ot KW ID KY at 12 Amp . Duty fiat >: OE 
80°F 25%) Ohms @ 100°) 1640 Ohms @ 1)20°F max. Pulse duration: 5, 1.9, 2.0 mier Input voit 
$1.35 ; : 1 age: 115 v. 400 to 2400 cps, Uses: 1-71B, 4-89-B 
‘ ; 72's, 1-'73. New “as Cover—$138 
Q - ¥ ASD Modulator Units, mfd. by Sperry. Hard tube pulser 
VARISTORS 6 . delivers Pk. pulse of 144 kw. Similar to Mod 3 unit 


D-167208 $1.35 | D-171812 . 3135 3350 . . ene Bar, Sas. Woes $68.60 


sssssssssss 
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D.171858 1.42 D-172155 : Packaged with magnet. Airborne RF head, model Al A, delivers 50 Kw peak out 


D-168687 1.35 | -167176 z Tunable over indicated range. Sale ai a en, occa eee enn $188.00 


MAIL ORDERS PROMPTLY FILLED ALL PRICES F.O.B. NEW YORK CITY. 25% DEPOSIT WITH ORDER. BALANCE C.0.D. RATED CONCERNS SEND P.O. 


131 Liberty St., New York 7, N.Y. Dept(§P¥Chas. Rosen Phone: Digby 9-4124 
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SEARCHLIGHT SECTION 


FAY-BILL DISTRIBUTING CO. 


PARTIAL LISTING ONLY 


LARGEST SURPLUS TUBE DEALER IN THE COUNTRY 
STANDARD BRANDS — TRANSMITTING G RECEIVING 


Type Price | Type Price Price , Type ice Type 
2C43 14.77|4C35. 18.99 errr bAS1G.... 383 12AU7.... 


: : 85 | 4022 19.95 12AT7..... 
CEP-120/ZB .94 12AV7.... 
CK-5SOTAX. (99 i 4D32 19.89 


mors ’ 17.50 
CK-521AX 9 

CRP-72 .79 ; 19:60 
DG-1290... 3.99 ‘oon 79.50 


79.50 


at 
<° 


Seuesseseeeyeeses’ 
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RAW WABNON OS wwORoR~ 
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SSSSSSRIBSSL3S3S3F 
O10 wr0- 101009. 
SESSSS3SS3 


sNswase 


..15.50 
5C21/C6J.. 

sa ek i ‘ss 9 
5D21.. WE BUY YOUR sree . : ies 
5FP7..... ‘ SURPLUS TUBES. ec at 99 ss “49 


19 


Pe 
99 
94 
83 
19 
1.31 
64 

. a 
89 
59 
59 
82 
85 
65 
69 
69 
69 
69 


=23S33=5; 
Sssssssss 


UOTATION 
LARGEST BUYERS 
IN THE COUNTRY 


QK-61.63.50 16.99 


47.95 
QK-62 69.00 49.95 


.28.99 


RK-60...... 2.49 . 59.50 
RK-65 16.99 +++ 109,50 eres 
RX-21A 8.99 69.50 2.05 

.,29.00 sRAGY ; 1. 


1.99 

29.50 | 6 6c |... 1699 
89 26/7C22 69.00 
7C8s.. ones 


Ris Paws 
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VI-127A.. 2.29 
VT-158....15.99 


VU-111_ .19 
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869B. 39. 95 
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4A-11. 
4AP-10 
4822 

4B25 /EL6C 
4B28 /CE225 


~rHa-h > 


VITA... 
T18AY /BY/ 


~~ 


BesBeewe. Son-5 


— 


T20AY/CY/ 
EY/DY...29.75 


DISTRIBUTING All boxed and fully guaranteed. Special quantity discount—10% on 100 or more 
wig : CO. DEPT. E1 of same type. Minimum order $10.00. Thousands of other types in stock .. . 
Send us your requirements. F.0.B. New York 25% deposit with order or if paid 
418 Broome St., N. Y. 13, N.Y 


in advance save C.0.D. charges. Rated firms net 10 days. Prices subject to 
Telephone CAnal 6-8404 change without notice. For fast service ask for Sy. 


Ped gM 9124 Sp Ag ER aA IO A oA eh PM Pe a Raga CN gag 
Wilgreen Industries CARRIER EQUIPMENT 


Western Electric CF-1A 4-channel carrier telephone 


IMMEDIATE DELIVERY FROM STOCK! EEsIOISA 2-channet 1000/20 cycle carrier ringers. 


CFD-B 4-channel carricr pilot regulated telephone 
terminals complete with four channels 1000/20 
grote ringing. 

-B 4-channel pHot regulated telephone repeat- 


& A N ¢ a> N N E ¢C T ae R a ee oles V. F. telegraph in from 2- te 12-channel 


FMC lor? channels carrier telephone terminals, 
automatio regulation, duplex signaling each chan- 
nel. Carrier frequencies above 35 KC. Ideal for 

COMPLYING WITH ALL CURRENT SPECIFICATIONS Complete engineering and” Installation services 
offered. 


99 MURRAY ST. RAILWAY COMMUNICATIONS, INC. 


Wilgreen Industries  worv'siass rant, Minoan 
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TS 45/APM 


PIONEER 
TORQUE 


$99.50 
UNITS 


Stock No. O1 


Fine laboratory test equipment, 
used but in excellent condition 


TS 76/APM.. . $49.50 


Stock No. 02 


TYPE 12602-1-A. Includes 

CK-5 Servo Motor coupled 

to output shoft thru 125:1 gear 

reduction train. Output shaft 

coupled to autos ollow-up 

(AY-43). Ratio pit ene 

shaft to follow-up avtosyn is 

30:1. Includes base mounting 

type cover for motor and gear 
. $34.95 ea. 


Stock No.03 


SEARCHLIGHT SECTION 


LINK 
COLLIMATOR 


An instrument used 
for projecting infinite 
light in the Link 
Navigetional Trainer 
Consists of a 5‘ acromat, 
2-piece cemented lens 
with approximate 25 
focal length. Includes a 
first surface mirror reflector. 
Used commercially for projecting 
infinite light in the alignment 
of precision optical instruments 


May also be used as a telescope. 


TREMENDOUS SAVINGS 


ELECTRONIC 


aL 


TERMINATION 


INVENTORIES 


SAVE UP TO 85% © IMMEDIATE DELIVERY © EQUIPMENT FULLY GUARANTEED 


INVERTERS 


PIONEER 12126-2-A 
Output: 26 volts; 3 phase; 400 
cycle; 10 VA; 6 PF Input: 27.5 
volts DC; $24.50 


06 
CONTINENTAL ELECTRIC 
volts input; 5.5-4.5 amps 
duty. Output: 115 volts; 44 
400 cyc; | phase; PF 1.0 
warts $39.50 
10563 LELAND ELECTRIC 
Output: 115 VAC; 400 cycle, 3-phase, 
115 VA; 75 PF. Input: 28.5 VOC; 


12 omps $39.50 
PIONEER 12117 

Output: 26 volts; 400 cycles, 6 volt 
amperes, }-phase. Input: 24 VDOC 

1 omp $19.95 

ALTERNATOR, CARTER 

Mid. Carter Motor Co.; Output: 7 VAC 
97 amp; 650 cycles, and 295 VDC; 
200 omps. Input: 26.5 VOC: 10.5 amps 


6500 rpm $29.50 
PE 218 LELAND ELECTRIC 

Output: 115 VAC: Single Phase PF 90; 

380 500 cycle; 1500 VA. Input: 25-28 

VOC: 92 amas; 8000 rpm; Exc. Volts - 5 

BRAND NEW 9.95 
PE 109 LELAND ELECTRIC 

Output: 115 VAC, 400 cyc; single phase; 

1.53 amp; 8000 rpm. Input: q 

29 amp 
MG153 HOLTZER-CABOT 


Input: 24 VDOC; 52 amps. Output: 115 volts 
~ 400 cycles, 3-phouse, 750 VA and 26 volt — 
400 cycle, 250 VA. Voltage and frequency 

$95.00 


regulated 

PIONEER 12130-38 
125.5 VAC; 1.5 amps 
141 VA. Input 


Output 
single phose, 
18.12 amps 
loted 
12116-2-A PIONEER 
Output: 115 VAC; 400 cyc; single 
45 amp. Input: 24 VOC, 5 amp 39.95 
10285 LELAND ELECTRIC 
115 volts AC, 750 VA, 3 phase, 
400 cycle, 90 PF and 26 volts, 50 VA, 
single phose, 400 cycle, 40 PF. Input 
27.5 VDC, 60 amps, cont. duty, 6000 rpm 
Voltage and frequency reguloted $59.50 
10486 LELAND ELECTRIC 
Output: 115 VAC; 400 cycles; 3-phase 
175 VA; .80 PF. Input: 27.5 DC; 12.5 
amps; cont. duty 90.00 
PIONEER 10042-1-A 
DC input 14 volts; output: 115 volts 
400 cycle, }-phase; 50 watt $39.50 
10339 LELAND ELECTRIC 
115 volts; 190 VA; single 
phase; 400 cycle; .90 PF and 26 volts; 
60 VA; 400 cycle, 40 PF. input: 27.5 
volts DC 18 amps cont, duty, voltage 
and freq. regulated 50 
PIONEER 12147-1 
Output: 115 VAC; 400 cycles; single 
phose. Input; 24-30 VDC; 8 amps 
$49.50 
MG 149F HOLTZER CABOT 
Output: 26 VAC @ 250 VA: 115V 
2 500 VA: single phase; 400 cycle 
Input; 24 VOC @ 36 amps $49.50 
EICOR CLASS “A” 
No. 1-3012/08-7 
125 VAC; 400 cycles; 
ngle phase; 100 VA. Input 
24-30 VDC; 11 amps; Duty int 
Voltage and Frequency Regu 
letor $49.50 
PIONEER 12123-1-A 
Output: 115V; 3-phase; 400 
cycle; Acps .5. Input: VDC; 
12 amp $69.50 


Output 


Output 


Output 
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3.5 VOC; 
00 


400 cycles 
20.30 VOC, 
Voltage and frequency regu 


69.50 


hase; 


PRECISION GEAR ASSORTMENT 


Select assortment of precise gears made 
by leading gear mfrs., e.g.; Boston, 
Western, etc. Includes brass, steel, alumi- 
num and other materials in worm, spur, 
bevel, miter and wide selection of other 
re Ranges from 16 to 64 pitch. Origin 
rom Gov't termination contracts...mostly 4" 


A $35.00 value. 


e, 


w/ ON se gee 


50 gear asst. 


Stock No O5 150 gear asst. 


GEAR REDUCTION UNIT 
TYPE 8181091 U.S. Ordnance, 22:1 ratio. 
Die cast aluminum case; precision steel to 
fiber to steel gears, minimum backlash. 
Ball bearing mounted shafts. Output 
(slow speed) is a 2” dia. metal 
coupling...Input shaft is a 1’dia. 
brass collar, interchangeable 
to V2" dia. x ¥e" L. shaft. 
fo Input and output direction 
a of shaft is the same. 
Size: 7’ L. x 54" W. x 
7/2" H. Wt. san rox. 
9 Ibs. 


Stock No. 07 


110 volt, 60 cycle, brass cased, approximately 


SYNCHRONOUS 
SELSYNS 


4” dia. x 6" long. Mfd. by Diehl and Bendix 
QUANTITIES AVAILABLE 

$20.00 ea. 

$20.00 ea 


REPEATERS 
TRANSMITTERS 


SYNCHROS 
GENERAL ELECTRIC MOD. 2J15M1; 
115-57.5 volts, 400 cycle 
KOLLSMAN AUTOSYN MTR. TYPE-403; 
32 VAC; 60 cycle; single phase 

BENDIX AUTOSYN MIR. TYPE-851; 

32 VAC; 60 cycle, single phase 

MICROSYN UNIT TYPE 1C-006A 

iF SPECIAL REPEATER; 115 volt-400 cycle 

2J1F3 GENERATOR; 115 volt-400 cycle 

5CT CONTROL TRANSFORMER; 
90-50 volt; 60 cycle 

5F MOTOR; 115-90 volt; 60 cycle 

5S0G DIFFERENTIAL GENERATOR; 

90-94 volts; 400 cycle 
BENDIX TRANSMITTER TYPE C-78248; 

115 volt; 60 cycle $22.50 
DIFFERENTIAL TYPE C-78249; 115 volt; 60 cycle. $5.00 
BENDIX REPEATER TYPE C-78410; 115 volt; 60 cycle $37.50 
REPEATER, AC SYNCHRONOUS; 115 volt; 60 cycle. .$9.95 
DIEHL REPEATER TYPE FJE 22-2; 

115 volt; 400 cycle; secondary 90 volt 
5G GENERATOR; 115/90 volt; 60 cycle 
7G SYNCHRO GENERATOR; 115/90 volt; 60 cycle 
6G S¢NCHRO GENERATOR; 115/90 volt; 60 cycle 
6DG SYNCHRO pereeneneverns GENERATOR; 
90/90 volt; 60 cycle 
2)5F1 SELSYN CONTROL TRANSFORMER; 
105/55 volts; 60 cycle 
2JD5HA! SELSYN GENERATOR; 115/105 volts; 60 cycle = 
2J1F1 GENERATOR; 115/57.5 volts; 400 cycle $12.50 
2)1H1 DIFFERENTIAL GENERATOR; 
57.5/57.5 volt; 400 cycle 
231G1 CONTROL TRANSFORMER: 
57.5/57.5 volts; 400 cycle 
2J5H1 SELSYN GENERATOR: 
Mfr. G.E.; 115/105 volts, 60 cycle 


$22.50 

$9.95 
$9.95 
$15.00 
$15.00 
$10.00 


$45.00 
$45.00 


$30.00 


$12.50 
$7.50 
$27.50 


Size: 1412 


shafts. 


$ 5.00 ppd. 
$12.50 ppd. 


“Lox 7%" W 
Used, excellent condition 
Original cost over $200.00 
$25.00 F.O.B. 
Pasadena 


MAGNETIC 
AMPLIFIER 
UNIT 


Mfr 
Pioneer 
Instrument. 
TYPE 12071-1-A. 
110 volts-400 
cycle; 26 volts- 
400 cycles; 
4-tubes 
(12AH7-GT); 
take-off for 
four avtosyns. 
29.95 ea. 


Stock No. 06 


rr 


TELEGON 
OSCILLATOR 


INPUT: 115 volts- 
6 cycle. OUTPUT: 
26.5 volts, 400 cycle, 
3-watts @ 250 ohm 
load. ideal for 
laboratory use. 
Agrregrerey 
x 8” 
weight 16 Ibs. 
29.95 ea. 


rq, 
-, 
Stock No. 08 


115 VOLT 
Stock No. 09 GENERATORS 
Brand new Eclipse generators; 115 VAC; 9.4 
amp.; 1000 watts; single phase; 800 cycles 
2400-4200 rpm. DC output is 30 volts at 25 
amps. Unit es spline drive shaft and is self 


excited 29.95 


Stock No. 10 


BC-608-A 


INTERVALOMETER 
with E-231 Contactor Unit 


Mfr. Sangamo Electric. Hand wound clock 
which controls contacts. Timer hand ro- 
tates at one rpm. Makes excellent timing 
device for laboratory ard photographic 
applications. NEW...in original cartons. 

$2.95 


ALTIMETERS, 
SENSITIVE 


Stock No, 12 


Pioneer sensitive altimeters...range 
0-35,000 feet. Calibrated in 20 ft. 
increments. Includes barometric pres- 
sure setting adjustment. No hook-up 
required, ready to install io labora- 
tory, avto or aircraft $12.9 


C & H SALES CO 


2176 East Colorado Street 


ea me ae eee 
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WANTED 
BC-788, T-47A/ART-13, 
BC-348R, R-5/ARN-7, 
R-89-B/ARN-5, BC-653 


AN/ARC-2 


2-8.5 mc autotune transmitter-receiver. This 
equipment will provide 8 channel autotune 
operation on voice or C.W. power output is 
app. 30 watts. This set is similar to Art. 13 
but incorporates a receiver which is auto- 
matically tuned to the trans. freq. as channels 
are changed, providing a very compact com- 
munication pkge. for air or ground use. Power 
input is 28v DC. POR. 


AN/CPN-6, 17 RADAR BEACONS 


3 cm 6 10 cm. High Pwr. Airport Radar Bea- 
con, Output approx. 40 kw. Complete installa- 
tion available. POR. 


AN/TXC-1, RC-120 FACSIMILE SETS 


Page sending and receiving equipment. These 
sets will transmit and receive a 12 by 18 inch 
or a 7 by 8 inch page of written or picture 
material over a telephone line or a radio cir 
cuit in 20 minutes. The copy may be sent on 
or received on either photographic printing 
paper or on direct recording paper. Power in- 
put is 110v 60 cyc. POR. 


AN/ASQ-1 and 1A MAGNETOMETERS 


This is an airborne magnetometer used to 
measure the magnetic flux of the earth and to 
locate submarines and other metallic objects 
by their distortion of the magnetic field. Com- 
plete sets available. P.O.R. 


SCR-506A 


24mc mobile or field radio transmitting and 
receiving equipment. This equipment is a 
currently used mobile communication set by 
many govts. The power output is 90 watts CW 
and 25 watts phone. The trans. may be set to 
4 pre-selected channels or tuned manually. 
Power input is either 12 of 24v DC. POR. 


The Best in Electronic Surplus! 
BARGAINS FOR HAMS, 
EXPERIMENTERS, INDUSTRIALS, 
AND EXPORTERS! 

FINEST STOCK OF X’‘MTTRS & 
RADIOTELEPHONES FOR FIXED 
STATION INSTALLATION, 

50 WATTS TO 20 KW. 


EADQUARTERS FOR TCS EQU ar. 
ENT AND SPARE PARTS; WA 

ALKIES (S8CR-300 or BC-1000), ANDY. 
ALKIES (SCR-536 or BO -611), COM- 
ah AND SPARE PARTS AVAIL- 


SPECIAL!!! UHF RADIO BEAC ON EBQPT. 
Model YL, r req range 241-251 me, 25 
Watts output CW, MCW Voice Operates 
from 110 V. 60/60 eye les AC Complete 
with lobe-switching unit, Antenna, and 
spare units. Used very good condition. 


— TELEMARINE — 
COMMUNICATIONS CO. 


3040 W. 21st Street, Brooklyn 24, N. Y. 


Phone: ES 2-4300 
CABLE ADDRESS: TELEMARINE, N. Y. 


MULTIPLE RANGE 
CONTINUOUS INDICATING 
PORTABLE TACHOMETER 


Three Ranges in R.P.M. and in F.P.M. 
LOW RANGE 300- 1500 
MEDIUM RANGE . 1000- S000 
HIGH RANGE ... 3000-15000 

LARGE OPEN DIAL 4” DIAMETER.. .$37.50 


MARITIME SWITCHBOARD 
336-340 Canal St., New York 13,N.Y. 
Worth 4-8216 (7) 
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RADALAB 


4th STREET 
nd Hil im . New York 
VT ee RE Bee 2) 
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SCR-694 


3-6mc. portable field radio. This equipment 
provides reliable communications in the field 
or vehicle. Provisions are made for 2 preset 
channels, or the set may be tuned manually. 
Power output is 5 watts phone and 20 C 
This set can be  ¥~ with either a vibra- 
pack for 6 or 12 volt operation in a vehicle; 
or a hand generator for field use. POR. 


AN/TRC-1 


70-100 me point to point VHF radiotelephone 
equip. This is a frequency modulated 50 watts 
point to point radio trans. and receiver set 
to be used as a communication channel in 
mountain country where a land wire is im 
practical, or where temporary operation is 
desired such as a construction project. The 
range is approx. 6 miles line of sight. The set 
is completely portable and operates from 110v 
60 cyc. POR. 


AN/TRC-7 


100-156 mc. portable crystal controlled 2 chan- 
nel walkie-talkie battery operated. POR. 


AN/APN-3 SHORAN EQUIPMENT 


This equip. is used for navigation and survey- 
ing. Operates in conjunction with AN/CPN-2 
round beacons. Operating freq. is 290mc. 
ccuracy is plus or minus 10 feet up to its 
range of 300 miles. Spares ava'iable. AN/ 
CPN-2 ground beacons available. POR. 


AN/GSQ1-A SPEECH SCRAMBLERS 


Speech scrambler for use on any comm. chan- 
nel to insure privacy. We can supply com- 
plete installations of this equipment 28v DC 
input. Also 110v, 60 cyc. 





ELECTRONICA ESOTERICA 


We specialize in premium grade componentssa high- 
accuracy, high-performance, high-atability, high 
reliability. Most items listed below not available 
elsewhere at surplus bargain prices 

WESTERN ELECTRIC COMPONENTS: 


Varistors 6-terminal CuO ring mod assy’s. 
1D- 164537, D-162482 Fither type $2 
6/810 

Thermistors: Type 1A $1.50 D-160056 

$2; 6/810 

Recistance Lamp: D-167682 . B1.80; 4/86 

Many other WE items Write 
* TELEMETERING FILTERS: BP., LP... and Dis 
crim, filters for std telemet. frequencies Freed 

Burnell Most use toroids Write for list, 

s ersciston RESISTORS: 

Type OCC and BOC, ‘'Precistor’' deposited carbon 
and BOROCARBON Wa watt miniature 17% 
unite; write for list and amazingly low prices 

Wirewound types: all wound with FVANOHM low 
temp, coeff, wire: type WM-3: 150 K, 200 K 

We BX-1908F, 1.8 Meg . $1.80 
















10/815 
* POTENTIOMENTERS: Types U and ILU 
SPECIAL: locking, ss, 500 ohm . 75¢, 10 es 
Spec ras « aan .. . — 204 ae MIT Rad Le 
S18 ea 2/83 


Telephone Quality Capecitors: 
162400 1 mf/1_ ky, . $1.50 
p.162003 4 mf/600 V 85 °C si 
D-164957 2 mf/200 V . 80.85: 
-162246 3 mf/250 V 
Type 402-D Silver micas 
SPECIAI 0.01 mf $0.85. 10/88 
THIS AD WILL Nor RU N AGAIN. WRITE FOR 
OUR LISTS, WHICH GIVE DETAILED INFOR 
MATION ON THIS AND OTHER INTERESTING 


$1.25 
many values. 


MATERIAL. TRRMS NET P.O.B.; POSTAGE 
PREPAID IN U.S.A, IF CHECK ACCOMPANIES 
ORDER 

G. GREENE 


166-04 - 67th Avenue Flushing 65, N. Y. 





OVER | MILLION RECEIVING INDUSTRIAL 
AND NEW TYPE TUBES AT LOWEST PRICES 
—AVAILABLE ANYWHERE—ALL GUARAN- 
TEED, ALL SPECIALLY PRICED—AVAILABLE 
FROM STOCK FOR IMMEDIATE DELIVERY— 
WRITE, CALL OR WIRE FOR QUOTATIONS; 
THYRATRONS, KLYSTRONS, CATHODE RAY, 
VOLTAGE REGULATORS, MAGNETRONS, 
LIGHTHOUSE 


SUPER SPECIAL FOR THIS MONTH ONLY 


725A In Original Packing $475 


Fully Guaranteed 


ALLIED ELECTRONIC SALES 
74 Cortlandt St. N.Y.C., N. Y. 
Phone BArclay 7-5839, 5840 
























































































Prices FOB NYC. Rated firms open 
account. Prices subject to change 
, Without notice. 

CABLE: Radalab, NY 

TELETYPE: NY-4-4361 





SCR-508-528-608 


10 channel freq.-modulated mobile military 
radio set. 20-27.9mc. Output 25 watt transmitter 
is crystal controlled. Receiver is tuneable. In- 
put 12 or 24v DC. 


SCR-291A 


Automatic ground direction finder covering 
1.5mc-30mc. Provides instant bearings on a 
C.R. indicator of any signal in its range. This 
equipment is transportable and can be set 
up quickly. 110v 60 cyc. POR. 


AN/ARC-1 


100-156 mc. VHF transmitter-receiver. This 
equip. provides phone operation in 10 crystal 
controlled automatically selected channels 
from 100-156 mc. with one guard channel. 
We can also modify these sets for 20 and 50 
channel operation and can supply complete 
sets for ground operation from 110v 60 cyc 
supply. Normal input 28v DC. POR. 


SCR-682 A RADAR 


10CM high power long songs harbor surveil- 
lance and early warning RADAR. This equip- 
ment is a 3000 mc mobile search radar that 
can be transported in a truck. The equipment 
incorporates a 7°’ PPI for operation up to 240,- 
000 yards. Azimuth accuracy is + 1%. Range 
accuracy is 100 yards at 10,000 yard range 
and 5000 yards at 240,000 yard ran Trans. 
output is approx. 225KW, pulse wi th is one 
microsecond. Antenna beam width is 6°. In- 
put is 110v 60 cyc. Can be supplied with or 
a operating shelter or antenna tower. 


PO 
AN/APQ-15 


Multiple echo equipment. This set will pick 
up signals from a ground search radar on 
re-transmit them making the plane es on. the 
look like an entire fleet of planes on 4 
GOWN FGASE 2... creer scccccccescccccces 











OFFERING 


7,000 new relays 24 V. 25¢ ea for lot. 
1,000 new relays 600 V. max. 40¢ ea for lot. 


5, ea -631 Junction Boxes new for SCR-522. 
15¢ ea for lot. 


new -93 dynamotors $1.50 ea. 
ED ea new -57 switchboards $12.00 ea 20 circuit. 


i, amplifiers with tubes for the A-5 auto Pilot 
.75¢ ea. minimum order }00. 


700 new GN-45 hand generators $3.75 ea, order of 
25. 













i, new -112 Power supplies $2.50 ea, or of 
100. 
3,500 new BC-348 transformers $1.00 ea lots of 100 


or more .75¢. 


Alrcratt Generator test sets up to 9KW Benoh type, 


write for full description. 
7,000 carbon pile voltage regulator "25¢ oa Tor lot. 


2 Hundred thousand ft. of plastic tubing blanco & 
Clear $500.00 for the lot. 


200 New PE-219 Battery Chargers, $5.00 ea, in lots 
of 10 or more. 


All types of Dynamotors, Inverters 


VET Dist. Co. 3613 N. Western Pky. 
Louisville 12 Ky, CY-8904 








Selsyn Motors 


Type C-78248 Bendix cand Diehl 
similar to U. S. N. type Mark III 
Transmitter. May be paired and 
used as a selsyn system. Excellent 
for experimental uses. 60 cy. 115 v. 


Pee $7.95 each 


DELAWARE EQUIPMENT CO. 


124 N. 3rd St. Phila. 6, Pa. 
Lombard 3-4930 | 
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COMPASS ELECTRONICS SUPPLY 


A Division of Compass Communications Corporation 


WE MAINTAIN OUR OWN FULLY EQUIPPED TESTING LABORATORY TO TEST AND GUARANTEE ANYTHING WE SELL 
. 9 
TEST SETS SPECIAL RADAR AND MICROWAVE ACCESSORIES RECEIVERS 
TS-3A ‘AP 
TS-10A and B 
TS-12/ AP 
TS-13/AP RADAR BEACONS 
TS-16/ AP 
YJ and YG for shipboard use AN/CPN-8............ ...10 em. 
AN/CPN-6 3 cm. AN/APS-2, APS-3, APS-4, APS-6, APS-15 
Also SA, SF, SG, SD, SJ, SK, SN, SQ—both equipment and spare parts 


SA 2 Used for air traffic control, tracking and search, both land-based and ship- 
ba borne microsec. pulse PPI indication, operates at 200 mes, peak power 


R A DA R if 0 KW. Input 110/120 volts a. 4 complete installations in stock 
Write f ¢ 


wv oprik 


————— 0 ge —__—_ 


SN—KADAR—10 ecm—Compact, Hight and portable, ranges of 5 and 20 miles. Uses 5CPI scope 
Operation is from 115 volts, 60 cycle, but we can supply converter for de operation $750.00 ea 


ANTENNA ASSEMBLY—10 cm KRADAR— Reflector is a lightweight parabolic cylinder 
both manual and motor drive. Ideal unit for labs, classroom demonstration, small craft, et 
$99.50 «a 
1-2 AN PA 
tree MAG—10 cm. remarkable link radar, portable, operated from 6 volt battery, uses folding antenna pants 
and tripod. A pair at eeee Sos ° $1,750.00 
AND OTHERS APS-3—3 em-——Airborne radar for search and homing, 5-in scope. 10 brand new sets at 700.00 ca 
APQ-13—Very late model airborne radar set, complete and new. One only at $2.950.00 FIELD 
SC R-545—Complete radar set, less vehicle, antenna and power plant, pretty fair condition, sold EQUIPMENT 
is-is at ° ° ee $1,375.00 
MARINE 
TRANS- 
MITTERS TEST SETS 
TS-35A/AP—(Late Model) X-Band Signal Generator and Power Meter— input 115/1/50-1200 CPS 


Generates and measures RF power. Preduces (CW or pulsed, int. or ext. synchronized) signal of 
known frequency and power, Generates FM signal for trouble shooting radar. NEW $375.00 
TS-69/AP Frequency Meter, Range 340.1,000 mes. Uses 0-200 microammeter; Excellent $75.00 


TS-100/AP Test Scope with type A, R, J and X Indications. Gated and ungated sweeps, int 
triggering ; ; 


$125 06 
write for More 999 Greenwich St., New York 13, N. Y. — rhese are por- 
Detailson Any BEEKMAN 3-6510 Cable: COMPRADIO, N. Y. tial listings 


Particular only of our 


AND SPARE Item in Which stock. Please AND SPARE 
PARTS You are Wholesale, Industrial and Institutional Sales Only write for PARTS 
Interested other types. 


9 NEW TUBES 
NEED METERS - Standard brands. First grade only. No pull outs. No rejects. No 


rebrands. At lowest prices. Wholesale and export only. Minimum 


STANDARD or SPECIALS order, per type, 100. 


Sl -_ TYPE PRICE TYPE PRICE TYPE PRICE 
ANY QUANTITY — NEW — SURPLUS 1ATGT .. | a... ae a 


FOR ELECTRONIC — MILITARY . oe a a 2 
ar LAG. 38 6886 29 6666 AS 


mieten ti: 6C6 .... 38 6H6 38 
ALL MAKES — MODELS 154 38 6C8&G....-.... 38 6356T ........ 35 


RANGES — SIZES This is just a sample. We have thousands of other types of Receiving, 

REPAIRED Transmitting, Magnetrons, Klystrons and Rectifiers. Come to us for 

any kind, whether standard or special, made by Western Electric, 

RESCALED RCA, Sylvania, General Electric, Hytron, Raytheon, ‘and others. We 
RECALIBRATED also carry Micio Wave Test Equipment for S, X, and K bands. 


WRITE - PHONE - WIRE 
T Phone: WOrth 4-626 
HIS MONTH’S’ SPECIAL: . 262 


INSTRUMENT SERVICE S00V. POWER SUPPLY FOR e°"2 LIBERTY ELECTRONICS INC. 
1P25 INFRA RED IMAGE | \QZ@ 135 LIBERTY STREET, 
455 B. 67th St. CONVERTER, $699 NEW YORK 6, N. Y. 


Arverne, New York each. i . 
CAA No. 4264 Led. NE 4.8594 Minimum Order $25.00 Cables: TELSERUP 
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S& HR... WHEREVER YOU ARE! 


From Timbuctu to Tallahasee, Le Havre and Los Angeles—when they want the best by far—there’s S&R! 
The letters of satisfaction we're gazing fondly at would gladden the heart of a Republican in Mississippi 
—and the wire on our desk is from Biloxi! 


5821 


oO ~o-o 


Soaw-osehawe rw om- | 
SSSSESSSSSRSSSASSSS 


WIRE... WRITE... PHONE 


TELEPHONE CORTLANDT 7-4710-1-2 


SCR-300 


World Renowned 
PORTABLE 


WALKIE- 
TALKIE 


© 18 Miniature Tubes 
Frequency 40.0 to 48.0 
Mages. 
F.M. Reception & Trans- 
mission 


Rugged & Compact Con- 
struction 


Dependable Two-Way 
communications 
Range—S-miles or better 
depending upon terrain 
Minimum Maintenance— 
spares readily available 


Guaranteed and Checked 
for operation prior to each 
shipment. 


@® COLLINS TCS. Complete equipment We 
Large quantity of 


for all voltages. 
spare parts. 


@ Transmitting, Receiving, Communi- 
cation Equipment for all modes, in 


all power ranges. 


COMMUNICATION DEVICES CO. 


Coble—Communidev, N. ¥. 2331 Twelfth Avenue, New York 27, N. Y. 
TWX—NY1—223 


Tei. ADirondack 4-6174 


Sesesasssssekssaussass 


— 


_ 
=a RWH Orwww 


SSRRSSasaus8sssss 


CK501LX 
RH507 
TO0TA 
7078B.. 
TITA. 


AAVORU “Www OWenwom aw, 
SSASSSUSSSSLSSSUSELS33 


w- 
. 2es> 
S338 


wa 
o 


5654 


2.50 RECEIVING 
17 | TUBE SPECIALS 


GEA. ccccs 8=©6ohB edie tins .60 
6AF4. 85 | osbrcs 65 
688. . ‘ 19 
ee - 
Gr6..... d 15 
6K7.... 


We are the originators of the two colored 
tube cartons with new safety partition, 
prevents tube breakage. 


SIZE 

Miniature. 6AU6, etc.) 

GT. . 6SN7 ‘GT, ste,).. 

Large GT... pat: etc,). . ‘O19s 
Large G.... (SUG, ete.)..... . 045 


Minimum Order 100 of any Size 


neh 
38 


Wren Rs =e 
BSSSSSSEZESESS 


HUNDREDS OF OTHER TYPES IN STOCK; SEND US YOUR NEEDS; ALL PRICES FOB-NYC— 
TERMS: RATED FIRMS (D&B) NET 10 DAYS, OTHER 25% WITH ORDER; ADVANCE REMITTANCE IN FULL SAVES YOU PP CHARGES 


YOU CAN PUT YOUR CONFIDENCE IN S&R. 


S & RELeCTRONICS, Inc 


ae 


The SCR-300 as pictured here is supplied complete 
and ready to operate it is generally considered to 
be the best portable set of its kind to come out of 
World 11, and is still in general use. As specialists in 
the SCR-300, we have sold thousands throughout the 
world to completely satisfied users 


This equipment can be also employed in vehicles or in 
fixed locations with separately mounted tree-top 
ground plane antenna with coaxial feed to the unit 
on the ground. 


All equipment is checked minutely for peak perform- 
ance prior to shipment and guaranteed. Accessories, 
test equipment and a large stock of spare parts from 
antennas to the smallest component, available from 
stock 

specialize in Point-to-loint 
Communications. 


Large stocks on hand. 


Brochures and data sheets on re- 
quest. 


BEST BY FAR! 


136 LIBERTY STREET © NEW YORK 6, N. Y. 


OIL CONDENSERS 


8-8 Filtermite 
8-8-8-8-600 V 


2. .2-.2-4000V 

.01-600V mica 
.01-2500V mica 
.002-300V 6 amp. 
.002-12000V 9 amp. 
.0001-20,000V Type G 


$50 order 10% off, 
$200—15°% off, 
$500—20% off 


RELAYS 


Large stock, some types never before avail- 
able on surplus market. Priced far below 
wholesale. Leach, Advance, Clane, G.E., 
Kerman, Espey, Potter Blumfield, Cramer 
or Price time delays. Monarch overload. 
110V AC or 6V DC. Write for list and 
prices. 


ONAN 213G 800 CYCLE 
MOTOR GENERATOR SETS 


Generator output 1500W 110V-800 cycles 14 
plus 500W-28V DC. Belted to enclosed G.E. 
5 HP 220-440 60 cycles AC-3¢ motor with 
Allen Bredley remote controlled starting 
switch. $245. Same with 5 HP 230V DC 
motor and starter $200. 


All items brand new — condensers and 
relays almost all export packed. FOB San 
Diego. 


NORTH ELECTRONIC SUPPLY 


3704 Bandini Street 
San Diego, Calif. 
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SAVEON TUBES BRAND NEW TUBES GUARANTEED TUBES 


3K30.....199.50 | 6AL5W.. 
4cg7/CVo8 7.50 
4035 "15:00 6ANS5. 


4u06. oe ees 79.50 GBM6.. 
oe Be ee 
4330.......99.50 6J4.... 


—* 
2748.. 


JO6AY/GY * ro | 684... 
707B | GL8a9. 75. CK5678. 
708A i 9 GL889A.. 89.50 5686 
T13A 95 889RA 150.00 5687 
7158 902A 6.50 | 5696 
715C. 913 14,00 5702 
TITA 922 - 1.25 5703 
4331... 79.50 7C22..... 99.50 312A TI9A 923 1.30 5704 
4334.......25.00 7C25.....135.00 | 316A 1.25 7T20AY 931A 3.75 57148 


NOW-NEW LOW PRICES _ixvaac. f30. 3219 


SN949C 4.50 
5725 
SN953D 4.50 5797 
79.50 | 12GP7 17.50 | 3238 | 720CY 
79.50 | 15E ‘ 327A T20EY 


- 1,60 | 1,00 | 5672 
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4-1295A.. 
4X150A. 
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88833838 
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957 ‘49 
958A 49 (5744 

| 959 1.10 5750 

RK91... 328A | 721A : 4.50 

| 336A. 721B 1.25 

338A... 722A ‘15 

.35.00 | 349A... 723A 

1.95 | 350A : 3.50 | 793A/B 

10.00 | 350B....... 3.50| 794B.... 
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-149.00 | QK60 
.-19.00 | RK60 1641. 
- -27.50 | RK65 


YOUR SURPLUS 


gti SPECIAL! 
We Pay Highest Pri > 


5” DUAL GUN TUBE 


Long pocienee face. Valued 
at $200.00. This tube has been 
rejected for military use. 


Tested Before $1 7.95 


SPECIAL! 


Vacuum Capacitors 
6 mmfd. 30 KV... . 10.00 
50 mmfd. 20 KV... . 10.00 
50 mmfd. 32 KV... .12.00 
50 mmfd. 40 KV 
100 mmfd. 10 KV. 
150 mmfd. 20 KV 


4-400A 39.50 | foee/sene “ 3S 


pan 


_ OW 0410100 Sm 
SSSSSsssssss 


Shipped & Fully 
Guaranteed. Only 


1N44 99 
1N47 4,50 
1N55 2.75 
1N63/K63 . 1.95 
1N69. 49 
1P26....... 9.00 
1P29....... B 
SPER cies @ 
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.30 | 5851 
.89 | 5905 
100 | 390 

to | 3908 
4sioo | 5938 
.... 150.00 | 6080 
| 5591 (4038. 2.50 | 6121 
561 99.50 | 6147 
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7.50 


1P39. 
1Z2... 
VS-2 7.50 
2C21/1642. 69 
2C36......25.00 
2C39......12.50 
2C39A .10.00 
hee sce 
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Thousands of other types in stock. Send 
ELECTRONICS us your requirements. RECEIVING TUBES! 
Dept. EK We carry a complete line in stock. 


7552 Melrose Ave 
Son Alseien 40, Standard brands only. 


California 


All Prices F.O.B. Los 
change without notice. 


Angeles, subject to 
Minimum order $5.00. 


Check with us for items not listed. 


Bulld TV-FM-AM Sweep Generator 


You can build “Versatile Sweep Fre- 
quency Generator” with APN-1 magnetic 
85.05 


CONDENSERS 
Oil SPECIALS 


Mica 4 Mfd—600V. ......$.99 
Tubular 5 Mfd—400V. S.¥.Bath .38 


Silver Mica 
Bathtub 
Channel 
Ceramicons}7 Mfg—600v. 


* Large quanti- 
ty always in 
stock 


AN/APRSA Airborne superhet radar search 
rec. Freq. range 1000 to 3000MC. Rec. has 
a 10MC IF band width operating from 
80/1156VAC, single phase 60 to 2600 cps 
and one amp. at 26VDC .. . complete 
with tubes... like new $250.00 


AN/APTS TRANSMITTER .._. 
over a freq. of 300 to 1400 MC; output 30 
watts. The carrier freq. tg noise-modu- 
lated with effective random noise freq. up 
to 2MC. Comeeiee with tubes .. like 
new “ee ‘ -...- 899.50 


1-122 SIGNAL GENERATOR RF signal 16 
to 26 MC and 90 to 125 MC; modulated at 
400 cps. or 625 cps. Power Supply 106 to 
136 VAC, 26 to 60 cps. like new $39.50 
Spare parts kit for above. ... -85.96 (new) 


operates 


24 Mfd. SOOV. 4 terms 
3 sects 8-8-8 Mfd. $1.95 


Merry Xmas 


$1.25 and a 


ha rosperous 
2 Mfd—7500V ... $23.95 ppy, prosp 
Pryanol #F135--Orig. Car. 


For a more comprehensive listing see our ads 
in October and November 1954 Electronics 


Write: ART HANKINS, 


MONMOUTH RAGIO LABORATORIES 
Box 159 
Long Branch 6-5192 OAKHURST, N. J. 


Ne 
AN/APN 98 Loran long range naviga- 
tion system as used in ships &and air 
craft. Brand new—original cartons 

Ea. $295.00 
AN/APN4 . “B"—-Brand new—Com 
plete . $129.50 per set 


New Year 


Owner 


1.D, 6A/APN-4 Loran Indicator, BRAND 

sf Warren Sf., NEW, complete with 5CP1 tube ase 106 

ore WORTH 4.0865 KC crystal at ... . 820.50 

R-9A/APN4-4—160 meter Loran Receiver, 

leas tubes, Brand New. Complete with con- 

version diagrams $14.50 
t 


TN-17 
APR-4 with TN-18 $675.00 
T47A/ART-13, Dy-17, Dy-12, ATC 
Be-312, BC-342, BC-348, SCR-694-C 
ARC-1, 1-208, Dumont #241 
ALLTRONICS, Box 19, Boston 1, Mass. 
Telephone S. Richmond 2-0048, 2-0916 
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INDUSTRIAL X-RAY 
INSPECTION EQUIPMENT 


General Electric OX-200, XRD Diffraction, 
Picker, Standard, Westinghouse and Kele 
ket units from 100 KV up. Special inspec- 
tion booths made to order. 


MEDICAL SALVAGE - 
217 E. 23rd St. 


INC. 
. ¥. 10, N. Y. 


h LD. 6A and R-9A—641.50 
Write for prices and bulletin 
24% Depostt on orders. Shipments F.0.B. Chicave 


RW Electronics 
Dept. EL 
2430 S$. Michigan Ave. Chicago 16, Iii 
Phone: CAlumet 5-1281 
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ARED-MOTOR 
BLOWERS: MOTORS: nee ee rt ta 
BLOWER AND 24 VOC REVERSIBLE MOTOR—2.7 RPM, 40 Ib. 


Torque. Motor size: 5-%” x 4-1/32" x 3-5/16". 
HEATING ELEMENT Shaft size: 21/92” x 5/16”. Aliso operates 24 VAC 
110 Volt 60 cycle; Blower 100 Philco No. 441-1008 ee . $5.95 


CFM. Heating element can be 27.6 VOC—6000 KRIPM. 1.5 oz. in Shaft size: 1%" x 
turned on & off separately 44”. Motor size: 24%" x 1%”. No. 5069-267 $4.95 
from blower. Used to pre-heat 4 “vo 2 ‘ . 
Transmitt Tubes Gov't 26 VOLT #0 CYCLE 60 KI’'M Synchronous Cramer 
Surplus. #2576 Motor #1147. Shaft size: 1” x %” - $1.95 
: 110 VOC 1/70 HP., 1550 RPM, Motor size: 4” x 2%" 
Price... . $10.95 Shaft size: 1” x 8/16”. Redmond #157 $4.95 


Vv », #10939 , 
V/eo CFM. Dual,’ ick $8.95 | 6 VOC 1/20 HP, 4000 RPM. Motor size: 9” x 2" #5071895 % SHAFT of 11/16 GEAR... $17.50 


, oe a ae ae ~~ = ’ SSS 
V/60 106 CFM—FPancake #20067 14.50 le ilgili: oaloaivi oe #5069600 ...... ..... $18.50 
V/60 140 CFM-——Single Flange, #10807... 13.95 12 VDC 1/30 HP., 4509 RPM. Motor size: 3” x 2%" old tor: $1.50 

V/60 275 CFM—Dual Flange, #20069 21.95 Shaft size: 1” x 3/16". Deleo #5047520 $4.95 Clamps to h motor: $1.50 ea. 


DC 100 CFM—Single, #6100 7.50 27 VDC 1/10 HP.. 25 2PM. Shaft « ur ue 
6 VDC 150 CFM —Fiange, #6150 9.95 ane ee BF. feee Be uty aoe Nes ete GRAIN OF CORN LAMPS 
24 VDOC 10 CFM-—-Min —Single #2410.... 5.95 10 for $3.00 — 100 for $25.00 


24 VOC 20 CFM—Min.—Dual, #2420 7.95 "eer siey +s aoe RPM. Shaft size: %” x 4” 
Motor m7 , 3 


ne eacnieeaints ichiiennnn anne "x 3, GE. #5-PN3KHAL0, , $8.95 _ 
TRANSFORMERS—115 V. 60 Cycle Pri: | 28.5,VDC 1/35 Hl., 2200 RPM. Shaft size: 1%” x 
ooo Verse MAS 6.3 .V/5 A: 5 V/3 A .. 8 4.95 4%”. Motor size: 4%” x 3%”. Electrolux # 1sa79 4 
5 1.3 V/2.5 J j ot. . = 
. eo viae pl ee Vie eee GEARED HEAD MOTOR we 


6x5 : 110 Volt 60 eyele, 24 

4500 Vo/75 MA-25V @2A “¢ RPM. 1/100 HP. Right Angle Drive—-Size: 7%” x #326 #321 

360 VCT/40 MA--6.3 V/2.4A; 6.3 V/.6 Uitect) |” "x 4", Shaft size: 3/10” x %” news 39.96 oo Ze 

nals) é ° 115 VAC 60 Cycle INDUCTION MOTOR. -1.9 RPM . ; 

tov ving Bias \ i 2. Vv 6.3 V/HA > 75 Torque oz. in; 9 Watts—with variable Muiti 2" Ford Spark Coil by Delco-Remy $2.75 
‘apped 2.5 V/2 A : Dise. Coder Wheel & Micro Switch, mounted on ' 

1100 Vv /80 MA: 7.5 VOT/3.25 4 ‘ . bracket assy. Holtzer Cabot Motor Type RWC 2505 Smallest Buzzer Made! 

. yer CT.25 A; 10,000 V. Inc. Open Frame -f $9.95 . EDWARDS S 45 

ta Volt ctw terete Winking si $23 | GEARED HEAD MOTOR tigary duty 24 VDE 8 ; Buzzer > 

28 Volt BA Seamed a 4 v ings—4 Amp each Amp. 2% ib. Torque, 100200 RPM. Shaft size P U 

BV/2 A: 5 QA: 5 V/2QA aE V/A 1/16" x 1”. Right Angle Drive $8.95 Size “Oo” —1"'x1 yY%" 

SS 


ee 
} Hy /100. MA METERS: Dich! PM Motor '°2%,2P" $5.95 
RO ce Se alah 


15 Hy/105.MA., 125 Ohin ian WESTON AC AMMETER: 
5 Hy/150 MA., 85 Ohm itviakicat) in: saeiathe ‘lantiie onl HAYDON TIMING MOTORS 


with Test Leads, 24%”, 0-15 AC and 


RECORDER, SIGNAL GENERATOR— D3 AC Beale... .seeersesceee+ $8.98 & asev. cp eete 0 neu... 0268 


AMPLIFIER, & Voltage REGULATOR DC AMMETER HOYT: Priv. 60 cycle 1 RPM 2.85 
RECORDER, SIGNAL GENERATOR—AMPLIFIER, * » 230V , 1.00 
AND VOLTAGE REGULATOR UNIT of BC-966 | 1" portable metal case, with Test Leads, 4%”, Fan, | iF 2PM 
TRAINER Used for assimulated Radar identifica Mirrored Seale 0-15 AIM $4.95 60C (2 kr 1.00 
tion when used with BC 412 Scope Signal Generator 0-3 RE AMMETER 18-128 2%” Rd. Flush Mtg ™s 

generates various AC wave forms. Recorder was used Calibrated F/Non Mag. Panel. ’/O BC-235 Trans 

to record difference in scope and generator wave forms mitter NEW: $2.95 


wk Manual Bhipsing Week ee aaa 0-500 MICROAMMETER—TRIPLET, 214” Sq. .$4.95 Z TELECHRON 


Shippin Weight 270 
Ibs. Complete Unit... .. wew. $59.50 | 0.5 ma oc WESTINGHOUSE, 2%” Sq $3.95 a Motors 
SIGNAL GENERATOR-AMPLIFIER Only $19.95 D-B METER—10 to Plus 6, G.K., 3%" Ra $4.95 y 


RECORDER On 19.95-—Cons. V. Regulator eee E g 2 RP ? 
hy 919-95 Cons, V Regulator $12.98 | 1g.291/U VOLTOHMMETER.-Meter 3” square, 1000 3 PM * 90 


ohms per volt Dy Argonval Movement—4)/300/600 y 4 4RPM ) 


INVERTERS & GENERATORS: VDC Seale and 0-1 Meg. Case size: aigix5iq"x 2.90 


. 3.6 RPM 3.15 
t Loads P/O |-56 Test Set NEW: $7.95 RP 295 
SD2INI3A- 27 VIC input; 115 Volt 400 eyele output va , oem oe 


| Phase 485 VA $39 50 Cc CAB Prices Per Foot > > ae 
PE-109D0—-Input | VDC 29 A; output 115 Volt 400 DOAXIAL CABLE aaa “My «1000 . 5 ee 2 zs 


eyele 1 hase 1.53 Amps $59.50 -A/ 515 } (Spe l or mou > ‘ y 
PU-7/AP—Anput 28 VIM’ iGo A: output 115 Volt oy es ces J i | aS 1 RP. 12 Hr 3.25 
2B A, AO evele, 2500 VA $89.50 WC-549 52 Ohm-—Solid Cone o 04% (04 4 RPM on 50 cycles or 434 RPM on 60 cycles . 2.65 
PE 6 inp t 38 aon soe Aj ome | 5 ¥ soe evele WC.550 05 Ohm—Twin Soli nd 't8 (07% .07 Laboratory Special 1 of Each Above $25.00 

:-218-—Input 00 A i outs are ; Twin 6 Co a a I cl ha tc 
PE-115 or PE-206—input 28 VDC 36 A; output ab RG-34 71 Ohm 45 Ft. Lengt $15.00 per Lett 
Amp Like New: § 9.95 


LO cycle 


t 7.2 y 5 Vol 
TYPE BOO-1-D ingur de Vol ed Ae NOS 288 1 1k NOT LISTED, PLEASE WRITE! MOST ITEMS BLOWERS ,'3 \o'': 
7 Anw, 1 Phase 800 eyels Used: $19.95 New: $75.00 ' PREVIOUSLY ADVERTISED ARE AVAILABLE! be saints = tani... oie 


DELCO 60 cfm, 40 watts... .$14 50 


9.0033 eee Sy 0A blo lence th be saliien dcencaanaiae 
EASTERN AIR DEVICES 70 watts, 3400 RPM, 
ew) ’ ° | I °o labeled 80 cfm, but blows like blazes! 


HAND WOUND 10 See. to 24 
Min. TIMER SWITCH. $1.25 


ae ee 


6 Watt Most POWERFUL 
TELECHRON {| RPM {10 
volts 60 cy $6.50 


10 for $50 00 


een’ $4975 


Time Meter 


MARKTIME 
GE 872A , ron 5 HOUR SWITCH 


A 10 amp timing devirr 
Pointer moves back ¢t 2 
after time elapses. Ideal for 
shutting off radios and TV 
sets when you go to bed, Lin 


“i supp hi 
Weeial Puck. $4.90 


special 


Also available In 15 min., 20 min., 1 hr, at $5.90 


ALL PRICES F.O.B. N. Y. 


EST. EST. 
1923 1923 


64H Dey Street. New York 7, N. Y. 


OTHER TUBES AVAILABLE—LET US KNOW YOUR REQUIREMENTS a 


ae yt eV ‘aOR ee AN/FGC-1 
P 135 HUDSON ST. N.Y. 13, N.Y. RADIO TELETYPE TERMINAL EQUIP. 


FOR OPERATING TELETYPE PRINTERS 


FS-4393, Electronics 
330 W. 42 St., New York 36, N. Y, 


WALKER 5-5486 
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New York 3, N. Y.@ 

ORegon 4-3027 \ . 

Cable Address “CALVERTRON” i 
RECEIVING TUBES 
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6-7 BALLAST 
6Ac? 
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SPECIAL 
ca SHP1 3. 
ADJUSTABLE THERMAL TYPE TIME (Cas oe mtast: 
DELAY RELAY HH See aabaa 
Operates on 115 V.A.C. Continuously ad inte ; > gle 
justable delay from 5 to 20 seconds. 's Inch es , : wee 
D.P.D.T. 12'2 amp. contacts. Primarily de ase “_— 5 ant 
signed for use with radio transmitters but 
has wide voriety of other applications 
Catalog No. R 686 Price $6.10 each 
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5800 Victoreen 
5803 Victoreen 
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J8111A (Low capaci 
tance 211 tor crys 
tal apolication) .55 


cK 1089 


STEPPING UNIT 
Operates on 22 to 30 V.D.C. 12 Position driv 


ing mechanism operates through 360° in pro 
gressive steps. Indexes one position for each 
momentary current impulse. Attached wafer 
switch may be used for self interruption. 7 
inch flatted shaft will drive pulley, gear or 


one or more wafer switches 


Catalog No. R 809 Price $2.45 each 


SOLENOID OPERATED RATCHET STEPPER SELLING WILL BUY ALL 


Operates on 6 V.D.C. Operates three 12 posi 
tion wafer switches. Most standard wofers New or Used 


are interchangeable with those supplied Receivers 
Rotates 30° with each impulse Transmitters Leach Relay foe 
Catalog No. R709 Price $3.90 each Radar 


Special Purpose Tubes 
HUNDREDS OF RELAY TYPES IN STOCK Relays —Frice Bros. Relay #10 
Standard Telephone Differential and Meters Relay 25586 
Relays Polarized Relays Switches #5587 
Short Telephone Special Relays Connectors Antenna Switching Relay 


e BK Series 
Relays Rectifiers Box # CBY 23049 


Midget Relays Antenna and # BG-AN-198 
Timers Ceramic Relays Transformers # BC  -408 
Aircraft Contactors Motor and Control 


Rtas Motors & Generators Tubes 253A 
Rotary Relays Relay Assemblies Wiring Cable VT-127A 


Western Electric 
Type “E feleys Latching and Inter Instruments 


: locki Relays - 
Keying Relays Missizcaatead aiken and Highest prices paid for most all types of air- 
Hermetically Seles All Electronic Components craft sparkplugs any condition 
Sealed Relays Ratchet and Stepping 
Voltage Regulators Relays 


ond Cutouts RADIO & ELECTRONIC SURPLUS 


All relays are new, individually negates and Wholesale Only 13933-9 BRUSH STREET Wholesale Only 
unconditionally guaranteed. They are first line : : ¥ 
products of oding manufacturers, Special Detroit 3, Mich. TO 9-3403 
attention given to orders of one or more re 
lays. 24 Hour delivery 

Write for new catalog 

Phone, write or wire your requirements 


RECONDITIONED SURPLUS New Sola Const. Volt. Transformers 


AUstin 7-0709 25—SCR-284 Field Transmitter-receivers Sees, 96. 1X AS, Cutout J LOVAC £0 eyete ieava. 


95, SIOVA $42.50, SOOVA (115V 


25—BD-72 Field Telephone Switchboards out) $47.50, Raytheon 120VA (iI5V out) $19.95 


4717 W. Madison St. Export packed with testing certificate 
Chicago 44, Ill. RAYA TRADING COMPANY LAPIROW BROS. 


33 West 42nd Street New York 36, N. Y. 1649 Hoffner St. Kirby 1285 Cincinnati 23, Ohie 
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FOR SALE 


Slightly Used 
Recording Equipment 
25% off 


Fairchild, Collins, Mcintosh, Wurlitzer. 
Racks, mikes, Speakers, Amplifiers, mike 
booms, stands, folding chairs, electric or- 
gan, furniture, cords, patch panels, disc 
recorders, Tape recorder, '2 off. Test 
equipment. List on request. 
FS-4472, Electronics 
68 Post St., San Francisco 4, Calif 


WANTED 


WILL BUY ALL 


Art-13 T-47A Transmitters BC-348 Rec'r modified 

100.00 $35.00 
BC-348 Rec'r unmodified 
150.00 $50 


$2 
Art-13 7-47 Transmitters 


JAN CAPACITORS 


25 CPIOEIEFGOSY GMFD 600 
wvoc 

CPTIOEIEFSOSV BMF D-600 
wvoc 

CPTIOEIEFIOGY 10MFD 600 


M208390) 39MMF 500 WVDC 
wecenegeme 50, 000M MEF 400 


2 
« WW Precision 


s 
BC-788C Altimeters $100. 
RS/ARN7T Radio Compass 
25 


ARC-3 Complete $185.00 
Ship via Express C.0.D., 


ARC-1 Radio complete 
$150.00 
BC-312 Receiver $40.00 
BC-342 Receiver $50.00 
Subject to Inspection to: 


H. FINNEGAN 
49 Washington Ave. Little Ferry, N. J 


wvoc 
CPIOEIEGIOSY IMFD- 1000 


wvoc 
G405V 4MFD-1000 


crroes 
G60sV 6MFD-1000 
F205V 2MF O-600V BRAND NEW 


' 
c 
€ 
Esi04v AMP. 7000 ELECTROLYTIC 
‘ 
€ 
¢ 


« WW Precision 
Resistors 


FACTORY STOCK— 


eeacocacnoee 
Wieccceccc 
PP ee 


5 
vs 


WANTED 


VIBRATION MACHINE 


Late model L.A.B. Type. RVH 30-300 or 
equal. 


e 
%<t<? 
Setotus 

oe ° 


J504V .SMFD- 2000 : CONDENSERS— 
5105) 1MFD-2000 ; a a 
2223 2200MF D- 5000 
84725 4700MFD-3000 
20A202M 2000MMFD-200 


v 
OA6O2M 6OOOM MED 200 


e 


503V .OSMFD- 1000 
603V .0SMFD-.osmMFD ~ 
1EFSO4M .SMEFD 600 
G104M .AMFD. 1000 
G254M .25MF0-1000 
104M .1MFD-1500 ease 
G205V .02-1000 wvoC 20£161M 10,000MMFD- 120 


INQUIRIES INVITED FROM EXPORTERS AND 
QUANTITY PRICES. WE ARE INTERESTED 


HANOVER 25 cepar st. NEW YORK 6,N. Y. 


ELECTRONICS SD a 
GLASS TUBING 


PYREX - NONEX - URANIUM 
BULB & CYCLINDERS 
WRITE FOR FREE MONTHLY LIST 


HOUDE SUPPLY COMPANY 
PHONE KEYPORT 7-1286 
M. R. #1 Box 86X Keyport, N. J. 
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Box E 1147 
221 W 41 St., New York 36, N. Y. 
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GENCIES. SPECIAL 
YOUR SURPLUS, 


WANTED 
Type R19/TRC-1 Receivers. 


W-3652. Electronics 
330 W. 42 St., New York 36, N. Y 


WANTED 


ENVIRONMENTAL 
TEST CHAMBER 


late model, capabie of testing electronic com- 
ponents in accordance with Mill-T Specifica- 
—_ Box E 1148, 221 W. 41 St., N. Y. 36, 
N . 


INDUSTRIAL TELEVISION CAMERA 


DAGE MGDEL 100-B 
DEMONSTRATOR—WITH ACCESSORIES 
New Condition—Reasonably Priced 


WILLE ELECTRONICS CO. 
3435 N. 47 St. Milwaukee 16, Wisc. 


Pe eae 
CONNECTORS 


In Stock for Immediate Delivery | 


SURPLUS TUBES WANTED 


New or used types 862--898—-893—-892 
must be tested prior sale. Prices and 
quantity to 


XEN P. O. Box 25979 Mexico City 12 


“SEARCHLIGHT” 
IS. 
Opportunity Advertising 


—to help you get what you want. 


—to help you sell what you no 
longer need. 


Take Advantage Of Ic 
For Every Business W ant 
“Think SEARCHLIGHT First” 


OF AMERIC 


137 Hamilton St., New Haven 11, Conn. Phone: Spruce 7-2513 
New York Phone: LExington 2-6254 
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SEARCHLIGHT SECTION 


SURPLUS—SAVE! SAVE! 
MICROMAX RECORDERS 


For fast and sensitive recording 
or controlling one or more points 
throughout a wide variety of 
processes. Used originally for 
temp. ranges of 350-550 Degrees 
cent. but may be changed for 
applications by suitable 
control units. Control units not 


other 


incl. with instrument. 


Used but guaranteed to satisfy 
or money back. 


$89.50 


BAILEY METER RECORDER, as pictured, used 
and guaranteed $65.00 


All mdse. guranteed to satisfy or money back if returned prepaid. 


ESSE RADIO COMPANY 


42 W. South Street 


Price - 


Indianapolis 25, 


WESTERN ELECTRIC STEPPER 
44 Step, 2 Levels. Bridging Wipers, Gold 
Plated Contacts, Oper. Voltage 5.5 to 12 V.D.C. 
4.4 Ohms, Inter. Contact | Break-Make. Price 
One to 10 Pieces $12.00 Each. Brand New 
Quan. Discounts 


ALL PURPOSE 
RCA OUTPUT 
FILAMENT TRANSFORMER TRANS. 


$ 95 PP 6LA's 
25 Watt 
o Pri. 5,000 


Chm Sec 


#1 500 


rt Radius. EB 
1'4"x%" 


ee BAND. Vy She 
TRANSITION, I” x4’ 


1%” to 


POWERSTAT 


Leth 


WAVE GUIDE, R652 
Ft. Length. $10.00 15 AMP 
weno 4 DEGREE. BF or 
u evr to UG40) chk 
TWIST ‘90 DEGREE, UGS to 
plated. $6.50 Pri, 117 VAC Ohm #2 
CRYSTAL MOUNT. Ii any IN23 60 cy. See 


J 600 Ohm 
x 4” guide 1d cen Gupel UG40 fa. #1 6.4V 12 ; 29." 


1 Sic te tone ’ i 
input, $ ’ Amp. #2 6.4 $ 95 15 to 15, s ®: 
DIRECTIONAL COUPLER. Uni. or Bi directional : 10 jAmp 0 00 ey . Pri. 115 
, ib, coax N'* output, UG39 fig. to UG40 z Vv la 60 cy Sec. | 
7 5 . ’ 135 V-2KVA 
EX. SECT. 6”. UG39 figs 12” at $17.50 ” ; 2 ge, ame 
-ATR operas. Duplexer assy w/UG-39 to Be: j ‘ } 4 Ir ‘and New 
i ple. cply. to 1B24 type TR tube 
“h ype compl. w/tuning sl Bf 
OTARY. OINT types available, 1 
i miniatu 
deg nDl it L output 
hig “dl 9 anner 


I”xl%”. Per 


H plane, Std. 


$24 


$10.00 


PLATE TRANS. 


0) deg i it 
60 deg. r¢ tary couslt ng 
VSWR 1.2 « or better, 


Only 


$9.95 


BUTTERFLY COND. 


LINE ST REvCHED. VSWR matching device for 
x ir 


SN 


GUIDED MISSILE F-28/APN-19 FIL- 
TER CAVI TY 2700-2900m« ) 
ib loss at etr eq. over band, 

¢ band end Tai eee 

ard reference cavity, Brand new. 


90 VAC 40 cy 
6400 V 


sys | 


Ideal as stand : Amp, Sec 


Guar- 
Pri. L1ISVAC 
COAXIAL CRYSTAL MOUNT. Type N 4 Amp. 50-60 
ngs tuneable silver plated, Holds . See 20 
any IN21] type Xtal, $9.50 5V 2 
LIGHTHOUSE CAVITY. For 2040 tube Amp. _ Used 
- ineable 2700-2900mes w/suitable d with Dicta 
phone Re 
producer 
MFD. U.T.C 


VACUUM SWITCH 


TYPE A 

106 to 330 
MC Can 
Use 955 
Type Tube 


TYPE B 


135 to 4°5 
MC Sliver 
lated 


YOUR 


modulated, $22.50 
ACK ‘DIPOLE Ye" coax. 11%” o.@. $14.50, 


TS-207/UP, 2700-2900me. £64.50 


Magnetic Type 


$1.95 | 


-} 18000 Vv Con 

LITE] tacts 30 1p 

15: Operates wit 
€) pe coil Soat 


MAGIC TEE, precision milled $45.00 
DIRECTIONAL COUPLER bi-dir. UG- 
U flange $45 


A— TELEPHONE SW. BOARD 
TYPE 55C. 55V. GE. 


KLYSTRON output COUPLING for 


2k RG ¢ t' guide, $12.50 
H BEND i g. CG346/1 
E BEND 90 deg. CG345/U 


UG-116. KG66 guide, 


UGLI7T to UGLIT ea... 


RADIO-RESEARCH INSTRUMENT Co. 
550 - 5 Ave.,N. Y. 36, N.Y. Tel: JU 6-4691 


PAUL J. PLISHNER 
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Cplg. UG-117 
t $25.00 each 
ADAPTERS 1%” le UG1I6 to UG1LI6 


B-—-ARGON GLOW-LAMP 21% yes 
105-125V. MED. BASE. 

C—CE. PHOTO ELECTRIC CELL use 
IN AMPRO PROJ $1 

D—BC614E SPEECH-AMP. - $49. $0 


HERSHEL RADIO CO. 


5245 Grand River Ave. 
DETROIT 8, MICHIGAN 


WILLARD 
BATTERY 


$265 TYPE C 


300 to 1000 
MC can use 


368AS8 tube 
Silver Plated 


2 Volt Wet 
20 AMH 


CHOICE 


$ 4* 


TYPE OD 
300 te 1000 
MC has 
clip for 
Xtal De- 
tector 





SEARCHLIGHT SECTION 


TIME ELECTRONIC SALES IS THE MOST COMPLETE TELEPHONE 
SOURCE OF CONNECTORS IN THE COUNTRY — 


Large Stock of 
The Following UG Connectors are in STOCK—by the Country's Leading Manufacturers at CLARE, TYPESCD&E 


These LOW, LOW Prices! COOKE, AUTOMATIC—ELECTRIC 


son Ast $1.98 | UO se1B/U 25 | MX*564A/U... $0. 9: ALL TYPES of COILS and PILE-UPS 
2 ; / G ses/t ; Send Us Your Specs. for Our Quote 


76 2990/1 6.25 G 65/1 
+5 s00/t | ba en CLARE TYPE G HALF SIZE 
50 $18/U SENSITIVE TELEPHONE RELAYS 
oe ++y Coil Contacts Operatesat Price 
38 aarG 6500 ohms 2A 5MA $2.50 ea. 
35 4344/0 5800 ohms 3A 4MA 2.50 ea. 
65 335/( 2B-1C 5 MA 2.50 ea. 
60 47/1 ic 4MA 2.50 ea. 
EEA Bim we 
a (None) ACTUATOR, 1.50 oa. 
Micro-Switch 2.50 ea. 
All above Relays may be be used for continuous duty 
G 6256/1 ation on 110V 


G 6254/0 OTHER TYPEIG TELEPHONE RELAYS 
1G o20/t 8 1) 1300 ohms 1A-1C; 24 or 48V $2.50 ea. 
$ oat 2) 400 ohms| 1A 24V 1.65 ea 

S62 3) 500 ohms 1D 24V 1.65 ea. 
4) 200 ohms 1A 24av 1.58 ea 


CLARE TYPE C STANDARD SIZE 
D.C. TELEPHONE RELAYS 

Coil Contacts Om ites at Price 
18 $2.25 ea. 
2A-18 
2C-1A 
4C-2A 
2A-1B-1C-1D 
6c 


1A 24 te 110V. 
2C-1A 24 te 110V.; 
} 254 7 02 > & s oot a's 4C-2A 30 to 110V. 
260/1 7! } 403/ 5 08 ; BF 6c 30 to 110V. 
2604 4s $35 + 708 575 BA 36 to 110V. 
2608/U , 5.75 i ; 6 3A 24 = 150V. 
> be 5 706 ‘ 3600 ohm §=2C-1A 24 to 150V. 
110V. AC 2C-1A 110V. ae 60cy 
CONTACT SYMBOLS 
Norm. Open B=Norm. Closed C=8.P.D.1 
Ib Make Before Break 
—_— 
Allied Type LKX-58 Tel. Relay, Coil-5,000 ohin 
contacts A Operates at 6 MA. Price—§2.50 ea 


$5 94 
5 50 
06 
76 
206/t 
207/14 
, 208/0 
4 212A/t 
2126/1 
2144/0 
216/U 
216/0 
217/t 
2186/1 
3219/0 
t 
t 


220, 3 4360/0 
$62/U 
452A/U 
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Signal Wheelock Kelays FKSV665 ¢ 2,000 oht 
Contact 1A, i, 1C Oper, at ¢ Ma Price—$2. 75 ca. 
GM 213017 — 24 volts 150 ohm, Contact 

P DT 10 Am Price—$2 00 ea. 
MINIATURE. TEL, RELAY, 300 


. oe : } | UG oe2 50 CR-2791 GE. Plug In 

2904/1 G 861 ae | 808 C25 2200 ohms SPDT 4.5 MA... .$4.00 6a 
gel t 5 j 0/ > 45 " 428 TOO ohms SPDT 6 MA $3.00 ea 
201A/U 


Bulletin £700 Allen Bradley Contactors 110V AC 
60 cy. D.PLS.T. N.O. 25 Amps $7.50 ea 


ALLIED BJ6D36 MINIATURE RELAYS 
24V. 260 ohms §=DPDT $1.25 ea. 
) 24V. 100 ohms §=DPST NO 1.00 ea. 


—e- a 
1 i ii hag | D ' tf « a | he i ‘ « ~% al i @ Be. Clare $K-5032 (Herm. Sealed) Plug-in Relays, Coil 


—30 ohms 6 voits Contracts—DPDT. Price $4.00 ea 


SIGMA TYFE 5F SENSITIVE RELAYS. Has two 
368 BROADWAY NEW YORK 13, NEW YORK BArcloy 7-3922 70 ohm coils. Contacts—-SPDT Price—$3.00 ea 


Leach Relays Type 1025-SN-BF. Coil 
ohms Contact DPS.T Nort sed Kate 
at 10 Amps Price—$1.25 ea 


epee. oan Lies RELAY Coil 100 ohm 6 


We Have A Large Stock Of Electronic Parts ea ere. 


Such as tubes, relays, resistors, meters, condensers, switches, trans- Electronic Supply Sa ieohiade teats t 
formers, chokes, hardware, plugs, pots, large & small motors, dyna- Gueees Clean, ©: ¥. 
motors, micas, headphones and other units. a 


WE BUY AND TRADE SURPLUS 


Write, Phone or Wire—Send us your bids FOR SALE 


LADSETS, HS 30/1 
MOTE CONTROL UNITS, RM-29 
TENNA EQUIPMENT, Re 
DOW RADIO Nao one De 3. 
2011 - Lincoln Avenue - Pasadena - 3 - Calif. NAMOTORS, PELRG 
Sycamore 4-1186 Los Angeles Phone RYan 1-7282 VICTOR-BERNARD INDUSTRIES, INC. 
1511 N. 26th St., Phila. 21, Pa. 


AN/APR-4 LABORATORY RECEIVERS TIME DELAY 


Complete with all five Tuning Units, coveriag the range 38 to 
4,000 Mc.; wideband discone and, other antennas, wavetraps, Haydon relay ¢15v 60 cy adjustable in 5 sec. steps 
mobile accessories, 100 page technical manual, ctc. Versatile, 14 40 seconds max. 3! gui3/2x2'2 $4.50 
accurate, compact—the aristocrat of lab receivers in this 
range. Write for data sheet and quotations. - 4PDT RELAY 

me hove a large variety of other hard-to-get equipment, 
including microwave, aircraft, communications, radar; and Mi 7 

’ ‘ ’ ; dget 12 vde 700) $1.65 4250) 24vde $2.50 

laboratory electronics of cll kinds Keleket alpha scalers PRICE 5724-1 ‘HSX- Horm Seal Rey $3 95 


and chambers, dosimeters and other nucleonics now in stock SPDT 6 vde 35°) cer. insul, Dunco 181xAx100 1.25 
Quality standards maintained 115 vac 60 cy SPOT P. & B. = MRSA 1.95 


ERIE =557 silver trimmer 3-12 NPO $150./K 
NEW TS-13/AP X-BAND SIGNAL GENERATORS with manual eee 
$575.00; TS-175/U Frequeicy Meter 85-1,000 Mc. $485.00; Tranererer oF © pre cupenial coon we./k 


H-P, Boonton, G-R, Measurements. man All material is from excess inventories is new 
’ ’ ’ asui ° any others in stock. and guaranteed. Write for Bulletin 


ENGINEERING ASSOCIATES EMPIRE ELECTRONICS CO. 


434 PATTERSON ROAD DAYTON 9, OHIO 409T Ave. L Brooklyn 30, N. Y. CL 2-4000 
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SPECIAL 
723A/B...11.00 


BRAND NEW! 


Crystal Diodes 
Standard Brands Only 


. $ .65 | SBPI 
1.80 65CPI 
14.20 5FP7 
99 | SLPI 
10 5MP1 
.75 | 7BP7 
BS 
5.25 OA2 
50 OAS 
50  OB2 
5.00 OB3 
.65 OC/VR-150 
75 
10 «=IBQIA 
25 1822 
95 1823 
25 +1824 
25 $1826 
00 = =1B27 
80) §6 «135 
20 «1836 
00 | 1842 
55 | 1BO3A 
45 | CIB 
95 1P21 
75 | 1P28 
00 172 
20 | 2C26A 
35 § 2C32A 
2040 
2043 
2046 
2C51 
2D21 
2E24 
25214 
2522 


> 


ae SPEAR REIS RSS ON 
> C 


¢ vegessecescesnshhthh 


SDP1-S2 
3GP1 


- 


SSNS weer oern 


—& 
vorw 


14 
8.50 
16.00 


30.00 


4.50 
1.05 
2.50 
10.00 
10.00 


2326 
2327 
2531 
2532 
2433 
4 
2'% 
2537 
2338 
2539 
2540 
2548 
2549 
2555 
2K22 
2K23 
2K25 
2K28 
2K33A 
2K41 
2K54 
2K55 
2x2 
3822 
3824 
3B25 
3826 
3B28 
3024 
3C45 
3E29 
4824 
4825 
4825 
4B28 
4027 
4C35 


- 12.00 | 4E27 
20.00 | 4342 
30.00 §C22 
26.00 §D21 
35.00 5326 
35.00 | 5R4GY 
70.00 | 6AJ5 
15.00 
24.00 
12.00 
38.00 
45.00 
63.00 
45.00 
15.00 
10.00 | 12A6 
19.95 12AY7 
34.00 I5E 
43.00 I5R 
110.00 RK6O 
35.00 RK65 
35.00 100th 
35 FG-t72 
3.50 | QOKI182 
5.00 | 211 
5.50 218 
6.60  OK249 
4.50 249R 
1.35 | 2490 
12.00 | OK250 
12.00 250R 
5.00 250T1 
8.00 252A 
10.00 304TH 
6.00 | 304TI 
38.00 | 307A 
19.00 316A 


| OAKS 
6AR6 
6AS6 
6AS7G 
ces 
6C21 
10Y 


6AK5SW 


_ 2Oemn~ 
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- 
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328A 
329A 
350A 
350B 
371A 
371B 
38RA 
393A 
3944 
417A 
4344 
4464 


Prices Subject To Change 


Brings you 
What you 
need at 


LOWEST 
PRICES! 


COLLINS AUTOTUNE ASSEMBLY 


with 110V., 60 cy. AC motor. Tunes auto- 
matically to any of 10 preset positions. For 
tuning xmtrs., instrument devices, ete. 


Orig. gov't cost $300. Brand 
approx $39.50 


new Shipping wt, 
5-Ibs 
TEST EQUIPMENT 
$45.00 1E-19 $200.00 
650.00 1-222 89 50 
250.00 1-139A 12.50 
200.00 1-183A Freq 
32.50 Meter 
85.00 1-185A Oscilla- 
7.50 tor 
75.00 LZ Sig. Gen 
14.95 (S-band) 
45.00 LM 
BC-.221 Meter 


22.50 
24.50 


15.00 
85.00 
89.50 


1846 Iconoscope 
and 6 - stage 
video amplifier 
and clipper. Only a few left—so hurry. FB 
for movie pickup chains, training and ex- 
perimental work Send for complete in- 
formation on this wonderful bargain buy! 


OIL CAPACITOR 

Model No. 1313852 
120 MFD @ 3000 V. Made for DC welding 
service and many other uses. Contains 1.7 gal- 


jons of non-inflammable tia- $69.50 


uid. Brand new. $175 value! 
$125 


TS-45 4 a real bargain! 
PANORAMIC ADAPTER 99.50 


Top $$ paid for your equipment! 
We'll pay top dollar for electronic equip- 
ment and component parts. Send complete 
list condition and asking trice Prompt 
replies! % 


ORDER BY MAIL—Minimum order $3.00. No 
COD's please. Please send check with order 
(credit to rated firms only) All shipments 
FOB warehouse 


Hasje: Sales Co. 


Dept. EL 
4109 BURBANK BLVD., BURBANK, CALIF 
Phone: Victoria 9-2411 Cable Address: HARJO 


Visit Our Retail Showrooms 
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All Items Subject To Prior Sale 


Write, Wire Or Phone 


“CERTIFIED” 
ELECTRONIC. TUBES 
SELL BETTER! 


s Inc 
RESEARCH ASSOCIATE 
+ ecomiww at mY 
use Test aePoet 


aint Kiystrome Tenet 
A ae Spies Purpose Recerang etc 
- 


118, Commercial or Specuat 


owe, 119100900 
tawe 


Spec hucabone, SANTA, 
cescerrion OF TR 
mee 


Heater T Your 
Gnd Nol | 30000" 


Plate | to $0.Q00¥ 1 6C tok Band 
Signe frequent } ito sone 
vee ; BuSec toc 


| wacrowatte ro Megawatts 


— “ neon 
Ail toate porlormed under qualified eoqueer ngnaet 
| Wirde or pronetor price and dewery form “ 


HYeanth 72142 
L —————— 


“CERTIFY” YOUR TUBES 
WITH THIS 


RESEARCH ASSOCIATES 
REPORT 


This report certifies that your electronic 
tubes have been tested under Qualified 
Engineering Supervision to 

JAN 1A, MIE 1B 
Commercial or Special Specifications, mag 
netroas klystrons, special purpose, trans 
mitting, receiving, subminiature, etc 


PuiseOuranor | 
Power Ow pul 


Prompt service on small runs and produc 
tion quantities. Write or phone for price 
and delivery information. 


RESEARCH ASSOCIATES INC 


1121 Flushing Ave., Brooklyn 37, N.Y. 
Tel. Hyacinth 7-2142 


EMELTONE ELECTRONICS CO. 


71 W. Broadway - N. ¥Y. 7, N. ¥Y. Phone REctor 2-1696 


SPECIAL PURPOSE TUBES 


Coze 


—— 


i 
% Ne oh = ew ON ewe SN FRSeeK eee owe ewe 


~ 
- 
= 


nN 
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Fan 
voeosouse 


ARROW SALES 


SEARCHLIGHT SECTION 


‘SPECIAL 
726A......9.50 


Receiving Tubes 


Klystrons, Magnetrons 


5517 
5636 
5051 
5054 
5070 
5087 
5703 
5879 
5881 
5S9R 
5901 
5904 
5992 
6095 
0098 
6099 
6101 
ROL3A 
8020 
8025 
9001 
9002 
9003 
9004 
9005 
9006 . 40 


Above listing is onty 
partial Inquire if 
your items are not 
fisted 


ATT. EXPORT- 
ERS & FOREIGN 
AGENCIES 


Special prices for 
quantities. We ship 
all over the world 


814 3.25 
815 3.95 
R16 
826 
828 
829B 
830B 
832 
B32A 
834 
836 
837 
838 
845 
S51 
852 
800 
8609B 
S72A 
KS4 
BAS 
931A 
954 
955 
556 
957 
958A 
1616 
1619 
1624 
1625 
1626 
1641 
1655 
1665 
2050 
2051 


Kee SON KN = 
2Ssss 


ee 


_ oN ene 
SsSSSSSSSSSASESSSSESSUSESS 


~ 
BSSRSSESIRSSSSSSSSASSTS 


SBSBSas 
Ferrers 


Cash Paid For Your Surplus Tubes—Send List And Prices 


LAVOIE TYPE 105 
FREQUENCY METER 


VHF. 2 tubes. Battery operated pertahie fre- 
quency moter designed to measure treqaeneies for 
300- MC. This unit Ie used for a variety of 
measurements on the VHF cirealt. Cemplete unit 


with 0-200 micro amp meter, time 
switch, instruction k. all in 
metal carrying case. New condi- ‘ 
tion ee 
SCR-503 

Complete Radio Direction Finder. Freq. range: 
100-300 Ke. Receiver detects AM and GW sig- 
nals. NEW with all cables and power supply. Op- 


erates from 12 V. battery. Write fer descriptive 
data. P.U.R 


HANDSET & MIKE SPECIALS 


M1-2040 RCA sound powered, With 
‘ Ma. $14.95 
switeh and 


mounting rack. New 
TS-9 Handset with 

cord. New Ma 0.50 
TS-10 Sound powered handset. 

Used. Ea, $5.50. 2 for 
TS-i2 Handset. Complete 
cord and mounting hook. New 
TS-14 Handset. With cord 
PL-204 Plug. New 
T-17D0 Mike. Military 
cord and plug. New 


with 
and 


approved, 


MOTOROLA FSTR-250 
2750 W. Crystal Controtied FM Tranemitter. 
With ene receiver for communication. 
range: 30-40 MC. Complete with 128 
power supply. Like new ob senneleine 


SIGNAL GENERATOR 1-208 


Complete, crystal controtied, for testing FM re- 
coivers. Freq. range: 1.9-4.5 MC. 19-46 MC. 
Operates from 12 VDC or 120 V 60 eps P.U.R. 


UHF FM TRANSCEIVER APG-17 


2 watt FM transmitter-receiver rader set, fre- 
quency range 1475-1525 MC. The antenna 
system consists of 2 double-bay cylindrical 
arabolas to operate in the abeve frequensy 
clectronic computer unit has abv coeled power 
supply for the transceiver, Complete funtalia- 
tion. Brand new. P.U_R. 


Freq. 
VAC 


NEW CATALOGUE NO. 114 


LISTS LATEST INVENTORY OF AIR- 
CRAFT. INDUSTRIAL ANB AMiLI- 
TARY ELECTRONICS EQUIPMENT. 
SEND FOR YOUR COPY TODAY! 


ae 





SEARCHLIGHT SECTION 


HIGH POT TRANSFORMER 
WESTINGHOUSE. Pri: 115, 60 
me 15,000V C.T., @ .OB0A, 

ct ingro inded Excellent’ for 
high polling tests, Size OA 12H 
x *'gW x 94D. Weight 67 Ibs. 
Pu enclosed steel case 
I ‘ . $29.50 
LL 
PULSE TRANSFORMERS 
KS -s 1563 Supplies 3500V peak from 


\ 
in HV. winding 135 
pu Veak 22. 8KV, Cat 8318065- 
Gi eves $79.50 


Corenensemegueneemnennemmennenennstenantann 


60 CYCLE TRANSFORMERS 


E. Step-Down 6.0 KVA. Pri: 
( Sec; 116/125, 60 cy. Bize: 
0%". Weight 225 lbs 
integral junction 
mounting brackets $59.50 
Trans. Raytheon U-5815 
110/220, 60 cy. 3 phase, Bec: 
10V @ O.67A tem 
a ++ $59.50 
» Trans, Pri: 115V., 60 cy., 1 
14704 C.T, @ 112A 

at 00V. RMS. Raytheon 
» x 10 x 10 In. Shippin 
ibs. New. Price... .$19.5 


y finish 


hase | 


400 CYCLE TRANSFORMERS 


Auto. KVA .9455—.520P Volts 
400/945/230/115 New. G.E. Cat, 
SUG Is4. Weight 22 Lbs 


50 
: a evek 85/105/115/125 
5BV3A/5V6A/6.3V/5A 
7249010 


: $2.95 
Pilate. KS9560 800 cy. Pri: 1i5V, 
See 0-0-1350 at .057A Elecstat 
hl Wt. 2.3 Ibe, . 

Plate & Fil. KS89555 
Mew 0-930 and 


ee Ne aan 


Pri 
three 
$3 95 
115V ‘Bee 8.2V 
Elecatat Shid 
“ ibs. $2.95 
Plate & Fil. Pri: 0/80/115V. See: 
| 1) V DOC @ 15MA,. See.: 
wv DC @ 130MA. Fil Secs: 
6.35V. 8A (Ins, 1500V) 
2A. SV2A $4.95 
Plate. Thordarson T46880 500 cy 
Pi 1/120. See 2800 -0-2800 
LSKVA $29.50 
: GE. #68G665X, 

#680067, # 
#S0G 199 each 


Fil 553 Pri 
A ¢ VI5A 


2. 


FILTER CHOKES 


KS9589 Retard. 4HY @ 100 MA 


$2.45 
Multi-Choke 3 hy @ 275A 70 


ol 7 hy, @ .125A 200 ohms, 
125A 200 ohms 7% x 
4 ; .+» $2.95 


PLUG 
IN 
RELAYS 


Clare tal base 70 ohm coll, 11 
\ ‘ Makes two breaks one 
\ $1.95 
Western Electric DI63781 Octal 
ha 100 Ohm eoll 10 MA oper- 
att Makes one, Normally open 
N $4.95 


30-19,000 CYCLE 
MODULATION TRANSF. 


(A, Type 250-K Broadcast 
(M1-7242) P to P 

15,000 ohms, Secon- 

030 ohms. Size ll 

i3” wt 143 the 
$49.50 


ALTITUDE INDICATOR 


I) 14A/APN-1, Brand New 
ial cartons. Special. . $2.95 


MICA CAPACITORS 


fs | @y-fey 


oltage Transmitting types 
sds in stock, Wide selection 
types & ratiogs.. All new 
ide by top manufacturers, 
complete listings 


PARABOLOIDS 


liameter, spun magnesium 
4 inches deep Reinforced 
Two sets of mounting 

m rear Opening at apex 
guide dipole aasembly 


Por Pair $12.50 
nmieter dishes 5%” deep 
CM dipole waveguide, etc 

Price Each $24.50 


RADAR ANTENNAS 


(1CM) assembly with refiec- 
nozzle ad drive mo 

. $279.50 
Surtace Search type 
drive motor, but 
original 
° $149.50 
pte assembly 
drive motor 

$89.50 


80.1 
tor, waveguide 
tor. New 
80-3 (30M) 
with refleetor and 
less plumbing. New in 
Cases ee 
$O0-13 (i0CM) "Comp 
sith 24” dish, dipole, 
and gearing. New 


RADAR SETS 


MODEL 8Q. Portable radar set 
OCM. Operates on 90-130 volt. 60 
[tn aA» = oe 
presentation. Complete with tech 
anual and full set of operating 
pare parts Used but in good 
ndition $495.00 


SCR-545A RADAR 


Removed from trailer. Includes; 
Azimuth and Elevation Control 
Units; 214A and 154A Indicators; 
Input and Output Servo Ampli 
fler Three BC-1035A Scopes 
ower Panel and RA-65A Power 
Supply; Range Cont. Unit; Range 
mverter; Search Rec. and Cont 
Unit; Search Trans; Track Kee 
and Control Unit; Track Trans; 
Auto. Coatroller; no 
cluded In good con 
A terrific value at $975.00 

Only one set available. 


G. E. SERVO AMPLIFIERS 


tsed in B29 planes for Central 
tation Fire Control Systems H2 
13 and B4. Used to drive Ampli 
lyne AM3INJ9A and Control 
Motor SBASOLJ2ZA listed in Ist 
jumn, New less tubes $29.50 


RA3B RECTIFIER 


Variable output 0-15000 V DC @ 

MA. Input 115V 60 cy. 1 ph 
Size 6 x 53 6 in. Write tor 
detailed informati n 


Radar Repeater Adapters 
NAVY TYPE CBM-SOAFO 


A repeater unit for video signals 
and trigger pulses designed = tr 
work in conjunction with standard 
Navy radar equipments wherein 
provision ta made for operation of 
remote P.P.1. sets. This adapter 
provides four video and trigger 
pulse lines for operating one or 
more remote P_P.T. control instal 

lations. 115 Volts, 60 cycles A.¢ 

Dimensions are 31% x 21 x 15 
in ‘ New $97.50 


NEW SCR-522A EQUIPMENT 


Complete BC-624C receivers and 
BC-625AM Transmitters including 
mounting racks, plugs, connectors 
dynamotor. Brand new equipment 
with instruction manuals, Write 
for full details 


REPAIR PARTS FOR BC-348 


(Models H, K, L, R.) 
Also HC 224 Models F, K,, Coils 
for ant., rf., det., ose., LF., e.w 
xtal filters, 4 gang cond. front 
panels dial assemblies, vol. conts 
t Write for complete list and 
diagram 


FLUXMETER 


Used to calibrate field strength of 
agnets from 500 to 4000 gauss 
and indie ate polarity. Probe has 
wap of 1% Beautifully built in 
urdwood case with hinged cover 
Instructions for operation on un 
jer side of cover. Size 124% x 9x6 
in. Ideal for lab and school use 
New. An exceptional value at $24.50 


9 CONDUCTOR CABLE 


¢ VINYE JACKETS 


} 


sminio COT. Stave 


Army spec. CO-215 
9 Cond. No. 20 
tinned copper, plastic ins., 
«ted, double vinyl jackets 
tinned copped braid between 
16° made by GF 

1000, 1500, 2000 ft. reels 
Price $.12 ft 

$15.00 


Weatherproof 
AWG. stranded 
color 
with 
Dia 
Available 


Sample 100 ft. Coil 


TERMS: Rated Concerns Net 30, 
FOB Bronxville, New York. All 
Merchandise Guaranteed. Prices 
Subject to Change. 


INVERTERS 
Onan MG-215H. Navy type PU/1% 
Input 115/230, 60 cy., 1 Ph. Out- 
put: 115, 480 cy., 1 Ph, 1.2Kw 
and 26 V DC at 4 amps 
New . $295.00 
Onan MG-0-75. Navy type PU/11 
Input 115/230, 60 cy. 1 Ph., Out- 
put: 115, 480 cy., 1 Ph, 5.3 amps 
and 26 VDC @ 3.8 Amps. 
New . $225.00 
Leland Elec. Co. PE206A. Input: 
28DC at 38 Amps. Output 80V 
800 cy., 1 Ph., 485W. New $16.50 
PE2(I6H. Input: 28DC. Output: 
115, 400 cy.. 1. Ph., 5KVA 
New wa $32.50 
G.E. SASIZIJJIIA. Input: 28DC 
Output: 115, 400 cy., 1 Ph., 1.5 
KVA. Regulated. New . $89.50 
Eleor. 32VDC to 110AC, 60 cy, 
1 Ph. at 24 Amps. New... .$29.50 
Type PU-7/AP 2500 VA Input 160 
Amps. @ 28 V. Output 115 V. 400 
Cy. 1 Ph. (1.00 PF) 2500 W. Con 
tinuous soth voltage and freq 
regulated. New. Price $98.50 


DYNAMOTORS 

Navy type CAJO-211444. Input 
105 to 130 VDC. Output: either 
26VDC at 20 amps. or 13VDC at 
40 amp. Radio filtered and com 

leta with line switch. New $89 °0 

ype PESICM For SCR-522 
+ Brand new in overseas cases. Has 
wide band input and output fil 
ters. $11 


AMPLIDYNES 
6AM21537. Input 27 VDC @ 15 A 
Output 60 VDC @ 2.5A_ 4600 
RPM. New $34.50 
5SAM3INJ9A. Input 27 VDC @ 44 
A. Output 60 VDC @ 8.8 A., 7500 
RPM. New $23.:0 
SAM3INJIBA. Input 27 VDC @ 44 
A. Output 60 VDC @ &.8 A., 8200 
RPM. New $12.56 

HIGH VOLTAGE 
OIL CAPACITORS 


ERAAFSASSSATATSEIE 
eeeeeeecceeeccecce 


SPECIAL 
$6.95 


OIL FILLED CAPACITOR 


.02 mfd 20 

KV Size 

OA-10%L x 
Dia 


SMALL DC MOTORS 
5BASOLJ2A. Armature 60 
‘at 8.3 Amps, Field 27.5V 1 
3A RPM 4000. ELP 5 
$27.50 

5BA50LJ22 Armature 
at 8.3 Amps. Field 27.5 at 
Amps. RPM 4000. HLP. 05 
Gear Box No. TS8254261-Gl1, has 
two 160 RIM and one 120 RPM 
take-off, Gov't. Cost $207.00. Our 
price $29.50 
Oster E-7-5, 27.50C 20 HP, 
600 RPM Shunt Wound 

New 

Dumore Co. type ELBG, 24 VIK 
40-1 gear ratio. For type B-4 In- 
tervalometer New » $2.75 


400 CY. BLOWERS 
Westinghouse Type FL. 115V. 400 
cy., 6,700 RPM. Airflow 17C.F_M 
New $3.95 


$9.50 


SYNCHROS 
Ford tnst. Co, Synchro Differen- 
tlal Generator Mod 3 Type 
SDG. 00/90V. 400 ey Ord. Dr 
172020. New $4.50 
Armor. Synchro Differential Gen 
erator. Type 6DG. New $29.50 
Hobart Mfg. Co, Synchro Dif 
Generator Type XIX 115V, @ Cv 
New $4.95 
5F, 5G, SCT Also in Steck 


MOTOR GENERATORS 
2 KVA O'Keefe and Merritt. 
115C to 120AC, 50 ecy., 1 Ph, 
Export. Cra New $125.00 
MOTOR NERATOR. TYPE 
CGU-2 Unit of U. 8S. Navy TCK-7 
Transmitted Motor: 2 H.P. 230V 
D.C, 10 amps Generator: 1800 \ 
D¢ 04 A, 5O0OV. D.C., O.35A, 
115V. D.C., 1.5A, 12 V. D.C., 2A 
450 RPM. Self excited. Brand 

new including spare armature 
$269.50 
ALLIS-CHALMERS 280D€ to 115 

AC, 60 cy., 1 Ph, 1.25 KVA 
$149.50 


a ne ne i me on ne ee ee i oe | 
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SEARCHLIGHT SECTION 


2 MILLION DOLLAR INVENTORY 
OF SENSITROLS AND STEPPERS! 


WESTON 
TYPE 705 
SENSITROL 


Operation is as follows: 
The stationary contact is a 
small powerful permanent 
magnet and movable contact 
is iron “‘rider’’ mounted on 
pointer which travels over 
relay scale. Operating torque 
moves pointer into mag- 
netic fleld of stationary con- 
tact. This contact. then 

draws movable contact and holds it firmly. Pertect 
contact is assured and chattering is eliminated. Con- 
tacts remain closed until reset. Accuracy In general 
may be considered as within 5% of the range. Oper- 
ates directly from a photocell or a group of thermo- 
couples. Net weight 14 oz 


Weston Model 705 Type 6 


Double contact with Solenoid Reset 

Sensitivity 7 Microamps 

Reset coil 6-24 DC or 4 VAC 

Makes contact on increasing or decreasing 
values 

Contacts 
119 volts 

Nickel plated, 


‘“Twintacts’’, Capacity 100 ma at 


Brass cover; #R560 $18.75 


10 for $170.00 
Weston Model 705 Type 6 


#R560 but with 


10 for $180.00 


Same as 


glass face 
#R561 es 


$19.75 


Weston Model 705 Type 4 


Single (Normally Open), Solenoid 
Reset 

Sensitivity: 10 Microamperes 

Reset coil: 6-24 V DC or 24 V AC 

Contact: ‘‘Twintact”, capacity 100 ma 
110 volts 

Glass Face: #R523... 

10 for $160.00 


Production Quantities Available. 
Call Us for Prices. 


STEPPING SWITCHES 


STEPPING 
SWITCH SS5: 


Mfg by Western 
Electric, Auto 
matic Electri« 
Sales 


Minor Switch 


@and off 
Single Level; 


Contacts: Gold 
plated brass; 
Bridging Wiper 
Operating Voltage 6.0 to 12.0 V bc owls 
Resistance 
Oper. Coil 6 ohm 
Reset Coil 9 ohm 
Weight: 1 Ib; #R960 
10 for $100.00 


STEPPING SWITCH SS6: 


Mfg by Western 
Electric Sales 
22 step; 6 levels; Bridging Wipers; 
Contacts: Gold plated brass 
Operating Voltage: 5.5 to 12 V. DC; 
Coll Resistance: 4.0 ohr 
Interrupter Switeh: 1 By 
Net Weight 


contact 


Net 


Electric Co., Automatic 


j eak-Make 
2 Ib. 2 oz. #R926 


10 for $120.00 


STEPPING SWITCH SS7: 


Western 
Sales 
2 levels; Bridging Wipers; 
Gold plated brass 
Operating Voltage: 5.6 to 12 V. DC; 
Coil Resistance: 4.4 ohm 
Interrupter Switch: 1 Break-Make 
Net Weight: 1 Ib. 14 oz. #R927 
10 for $120.00 


Mfe by 
Electric 
44 step 


Contacts 


Electric Co., Automatic 


$14.75 


Orders Under 
$10 Remit- 
tance With 
Order. Ptus 
A porentnate 
Shipping 
Charges 
(overage will 
be returned.) 


Universe , 


GUARDIAN TYPE 
110 AC RELAYS 


Volts 
A. C, « 


6 1A 
6 1 
6 1A, 10 


6 
6 
6 


OS ee et es tt be HDD BD ED AD te Oe ee pe 
SOMAAAO rae Se SSN NNINNN® 


RD ee et ee ee te tt 


& 


© 
& 


Vol 


Type AC 
40 6 1c 2.5 
120 24 1A 

200 24 2A, 

200 24 3A, 

200 48 1A 

200 48 1B 

200 48 1c 

200 48 2C 

200 45 2A, 

200 48 3A, 

200 115 3C 


Mfa@r & No. 


RBM 98736 


Advance 9104 12 2c 10 
Clare B 19553 
Allied BO#D5S5 55 20 10 
Sigma 41FZS7 115 ic 3 


Price 1300 
Sigma 5RJ 


Ward Leonard 105 115 1A 


Allied BN18 


Allied BOGAII5 115 2C 
Allied POIOALI5 115 4A 
Allied BJ6A115 115 2C 


Price 1300 

RBM 42600 

Automatic 
Type RA 


sul 


Potter Brumfield ¥e 
4A 


Advance 964B 115 

Advance 604B 115 2 
Wheelock B1-X44 115 5 
‘Advance K 1604 220 2¢ 3 


*A = SPST, normally open; 


Closed; C = 


—tom 
dd 


RO hoe ee ON We ee Re ee ete ee ee tS 


OTHER AC RELAYS 


Stock 
No. 
R726 
R727 
R728 
R720 
R730 
R731 
R732 
R735 
R736 
R737 
R738 
R730 
R740 
R741 
R743 
R744 
R745 
R746 
R747 
R562 
R563 
R564 
R565 
R566 
R583 
R567 
R568 
R569 
R574 
R575 
R576 
R577 
R578 
R579 
R580 


Jontacts*, Amps 


A, 1B 
B, 1c 
Cc 


2C 


2C 


= 


1B 


~1C 
» 1C 


>> Pr QODrr> 


ax 


>>ORr or rr err rOsro 


1c 
» 1C 
2C 
2C 


a 
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OTHER GUARDIAN 
AC RELAYS 


ts Stock 
Contacts* Amps No. 


R733 


R808 
R807 
R687 
R688 
R690 
R601 
R693 
R694 
R724 


Volts Con- Stock 
A.C, tacts Amps No, 


6 2C 12 R725 
R734 
R582 
R211 
KeOD 
K4A57 
R445 
R748 
R749 
R692 
KY36 
RS66 
115 2 R686 
115 4 f R723 


24 1A, 2C 1 


115 2C 5 


115 iB $ 


AlI5 115 6C 


115 R570 


115 , 3 R938 
R571 
R572 
R573 3.50 
K531 2.00 


B = SPST, normally 
SPD1I 


eee ee ee ae 


TERMS:—All Prices F.0.B. Our Plant. Rated Firms 


Net 10 Days; All 


Others Remittance with Order. 


| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
5.00 | 
R742 | 
a 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


324 CANAL ST., N.Y.C., 13, N.Y. WaAlker 5-9642 


eneral corp. 





SEARCHLIGHT SECTION 


— ————_____ _ 


Ol CONDENSER 
SPECIAL 


soo vor 51,75 84, 


600 VDC 
LOTS OF 3 


ions, Net tnctud 
. 


SELSYNS—-SYNCHROS 
1/Autosyn/26V/400Cy/E.P $3.98 2 tor 
2/Leow tn Serve Moter/E.P? 20 
20/ Autosyn/26V /400Cy/E.P. 4.98 2 for $9 
716/Type th $/Syn RETR 115V/60Cy 
pe tt-2/$yn Rete 115V/60Cy 
248/86 VN Kente 115V/60cy 
249/Syn OiNt/118V eed 
1° 3/%y 5 
J1G1/Bynm Tran/57.6/$7.8V 


OTHER TYPES t 
GET On aTyY 


FILAMENT TRANS. 
INPUT 115/60 cy 
$3.59; 3/14.00 
10.95; 2/17.50 
1isv 


110-1209 of 


$3.65 


COOOPOP 


2 
- 


MERS 230 T 
60 Input, To 
a & Keceptacie 

TPA O75/15W 
TPA 200/200W $.75 
TPA 300/300W 7.28 
i TPA 1000, 1000W 16.95 

GET OUR QTY PRICES 


TRANSFORMER SPECIAL!! 


6.3 Voit 334 Amp. 
CONTINUOUS DOTY 
1isVAC bqnest 


444425 ~N 


vie 
2.65 
4.00 
6.76 
1.75 


METER BARGAINS 


© IMADC/3% Knd/JAN 
$3.95 @; 2 ter $? 
© SMADC/3 Knd/JAN 
$3.70 @: 2 tor $6 
© L0OMADC/3 % KnassA 
© IMADC/3 45 Ba/ Weston 
OC/3% by 4 
vo 5 
ac/24 


1 AC/3% Sa/W i 
3B 18 Amp/AC/ WH eston/Po 


tab 
$5.95, Set 3 fer $15 


15 Amp/DC/LAB Bid Mirr Seal 


SMA I 
Weaton 120 
Weeton bt 


ping Meter/AN 
MA/KF/4 i 
Microampe/lC/4 


‘) 4510.95, 
i oré 
$14, 2 
Weeton VU-20 to +8/3° Hq/301 $615.98, 2 


NEW RELAY LIST 
Tremendous Bargain Prices 


RIST1 Stevens Arnvld Resonant Relay 

$189 Freq 240 ey $3.98; 3 for $10 

RAKUL SPSI/MIN/IISVAC/4A CTS 

sA OTS 

Lo/DPDT 

OTS Octal Base $2.98; 3 for 7. 

S' Dunn SPRT/IL6VAC/6 . 

Allied BI DPOT/ILSY DC 

ANied- BJ DPDT/AV DC, 

Leach-DPDT/2I8VDC/5ACTS 

DPDT & SPNO/124DC/1L0ACTB 

1 GM/SPST/24V DO/20A CTS 

Leach/DPBT/IBVDC/I9OA CTS . 

Advance 4001 B/DPDT & SPNO/115 
Ingulation $7; 2 for $13. 

AA 79 


ctifier FW IiSV 196 
OR QUANTITY & LISTING 


GLOLITE 


tv 


UZSPDT/MINI/IISBVAC 
Clare BKSOIO VAC 


5A 


aw euenKo 

PrOPr ere 
emnnole 
enw, 


* 
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® 
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® 
® 
® 
® 
® 
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a0/40 
PRIC 


Combe 
‘ 
numerals 


backgrd li 


866A KIT and 
XFORMER 


BOGA 
kets 


NNN RN 
Sen ee Reeun 


uM ae enw 


- 
SP ONe Nee - 
Nee 66 See FR eNe OaeN 
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= oe 
= 
5 
- 
3 

= 
ooP 
Saotwoues 


res 


$12; 2 tor $20 | 
1; 2/$12 


“TAB’ 


TrarsA Buy 


NEW 
POCKET 


AC-DC VOM 
MODEL 12C 


$9.35 ea. 


LOTS OF 3 


SOLD 
SINGLY 
$9.89 

(plus 40¢ ship 
in U.S.A.) 
Hi-aceure 


pocket impor 
1000 ohm per/¥ 

volte 0. 5, 25. 250, 1000V DOMA 

ohm 0, 10K, 100K Size 1k” D 

Test leads 

Smallest ecision built VOM 

1000 ohme per/y¥ 

MA, 0 

mly I 


4 pe 
10, 1\00OMA 


46° L Ly w 
Model 15-52 
D'Areonval 


eweled 3 
ite 0, 10 


AC & It 
Ohme; 0 100K 


250M A 
4° La" W. Tent leads 


PRECISION RESISTORS 
FOUR MILLION IN STOCK 
Western Elec.-IRC-Wilkor-Mepco 
All 1% Accuracy Gtd 


ORDER AN VALUE WE HAVE IT 
REGULAR SOLD FOR 69¢ AND UP 


meter 
260, KOOV. I 


Mensures 


SNOOPERSCOPE 
SEE IN DARK TUBE 


be Hi-Renat- 


se Pwr Su 
ISMA. Vaing 
OCrkt, Transformer, Rectifiers, Sockets 
Capacitore and Diagram L15V/60cey Oper 


106 WATT PHOTO- 
FLASH KIT—AC 


t ondensers 

103W 
ree 
ting 
oda 


flash 
aun 


chrome, Brecia 


\ $33.98 
BATTERY 106 WATT/SCDS 


batteries 
4 W' Beda « 


wuide #40 


ame epece only 
525 MFD/460V 
age famous miler 
16 MFD/2500V DC/16WS Conds 

16 MFI/1 8 to 28K V/60 WH 
CKS617 mini aac reotifier 

600 VAC Belenium Reotifier 

1600 VDC Seleniam Reetifier 
Blectronie Flash Handbook ckt data 


“TAB” PHOTOFLASH LAMPS 
W Sec 

Max 

100 

189 

150 


nds new low 


FALOO 
250-850 


4 
& ¢ 105 Ibu 
GGER COLL for Lo & Hi Volt Fineh. $1.47 


rite For “Tab” Flash Tube Data 50¢ 


TEST EQUIPMENT 

dot $208P Tube Tester LN $21.95 
& VIVM Kit Demo $21.95 

104 Multimeter (20,000 ohm PV) 


ne $23.95 
Model #107 VIVM Demo 


$42.95 
Like New (De Demonstrator GTD 


——JMALL PARTS CABINETS 


$9-115 Four Drawers, 3 Divisio” 
Per Draw 0% H/10% 4 - 


#60? Four * 

Each, One Drawe 

6W/8D 

#4599 Fe 

Fil AZ ex ° 

Teot Ges 32% H/10% W/6%D 
$1.69 @, 4 tor $6 


“TAB” TESTED & GUARANTEED 


PRICES SUBJECT TO CHANGE 
WRITE FOR COMPLETE TUBE LISTING 


-S5/6BH6 -63/6SN7GT 
ee 69/68Q07GT 
SR? 


NNRNRRANNRRN 
Bebb eeeeeren 
Pr<dxugecc a- 
Neosuesaessceae 


veen~sersoo: 
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NEW “TABTRON” SELENIUM RECTIFIERS 
ENGINEERED FOR INDUSTRIAL USE 


“TAB'’ manufactures power rectifiers to 


your specifications. 


From one amp up to and above 1000 amps, convection or 
cooled, single or 3 phase, also magamps. Write for rectifier cata- 


log. 

ULL WAVE BRIDGE 

* T2VAC* 130VAC* 

SéVOC i1s0evoDC 
$7.50 


>. 
on 


Mex i18VAC* 
Ames 14V0C 
; $1.35 


36v 


= 
e 


ee 

2 

e 
* 
> 


e 
bs 
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Ree 
SReenne een 
exnerener 
eu ene 


ssssssess 
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New Rectifier & Transformer Combo 
Sel/Bridge 115 Voit 60 cyc Input 


14VOC at i2za nt. Duty 


Cent. Duty 
mops Cont. Duty 
*up te 28V0C at 100 amps Cont. Duty 1 
*Transformer has dual primary 115 & 230 0 


NEW HIGH CURRENT POWER 


SUPPLIES GTO* 
Variable 0 28VD¢ c 
pletely Built, heady to Go 
Full ave Selenium Reete 
fier Transformer Variag 
Volt & Amp Meters, Switch, 
Terminals & Fuse In 
Heavy Duty Steel Cabinet 
Standard L16V/60cy Input 
220V & Others to Order. * One Veoar 

& c 


Renee 


60 Bor 16V D6 ariable up 
or 12VDC Filtered. Continuo 
2V2A BATT 2 VOLT CHARGER 


NEW RECTIFIERS XFMRS 
RIMARY 115V 60cyc 

SPEC 18 15 906 15-18 Volts 
amo x $15.75 

12amoe 

24 amp* 
30-32 -34-% 
30 amp* $59.00; 2/$112 
$108.00; 2/$210 
Ki9.av/aA Cased 

25.2V/2A or 12.6V/4A or 2X12.6V/2 asec 
2% W/34H/2%"D $3.59; 3/$10.; 12/336 
*DUAL PRIMARY 116 & 280 VOLTS 60 CY 


NEW RECTIFIER CHOKES 


CH07/4 Amp/.07HY/.6 Ohm/10 Loe $ 
CHO1/12 Amp/.OLHY/,1 Ohm/12 Loe . 
5 


100 amp* 
18 Volt 2 amp 


7.9 
4. 

CH004/24 Amp/.004HY/.025 Ohm/20 Lbe 9. 

©H001/50 Amp! Hiperail Core $54 


HI-Fl SPEAKERS 
All 8 ohm vi Alnies V 
Magouete inbuilt Network, 2 
needed for HF & LF Re 
¥ ous Hi-Fi Mfere 
Pm «& 5 
17506 ey M 


oS 


75 
Pm & 44" I weeter 
SKC $12.75; 3 $35 
M & 24" Tweeter, 8 watt/70-15000 
800 $7.9 $ 
PM 10 watt/35- 1 4ke 
PM 7 watt 45-1 4k« 
ter $°/12W/2-15k6/16 ohm 
or 354°/5 W/2-15ke/B ohm 


RHEOSTAT SALE 
Priced Below Manufacture 


15 ohm 25W $1.10; 10 for $7 
50 ohm 25W 1 i 
60 ohm 50W 
75 ohm 25W 
W. Leonard 
1000ehm 50W 
125 ohm 26W 
225 ohm 
260 ohm 2 
300 ohm 2256 W Model P 
500 ohm 25 W Model H 
800 ohm 50 W Model J 
225 W Model P 
Ww 


$3.25; 2/86 


5000 ohm 25W Model H 
350, 500, 5000 ohm 25 Watt 


-68 FG105 
08 R130 
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eal RecTOR 


CABLE 


144VAC* 
11lsvoc 


| THOR & 


Reg. $34.05:* 


TABPARTS 


266VAC* 
21i7voc 
$12.75 
15.75 


26.75 


Variable DC Power Supply 
Full Wave Rectification 
6000MFD Condenser Filter 
Ready to Operate Input 
115V 60cy Output 6.3V or 
Vv 2Amp 

CF (2 amp) 

Model 5DCF (6 AMP) 


NEW BATTERY CHARGER 
SELENIUM RECTIFIER 


THOR ELECTRIC DRILL 


with Jacobs Geared 
. Chuck and Key 
° Model 2003 


V4" Workhorse 
Hi-torque (Powerful) UL appvd 2400 Ron 
115V AC/DC motor, self-alening oilless ball 
thrust bearings and 9 drill bits $14.25 
Model 793 %* Drill 600 Rpm 4&9 Drill-bite $20.95 
Model 4003 4" Drill 425 Rom &9% Drill-bits 29.95 


CHROME VANADIUM SPEED DRILLS 


dium (C.V.) Bpeed Steel 
s or All Purpose U 
TAB’ SPECIALS 
Pes i to 60 C.V 
es 1/16" to 4° C.V. W/Indes 
“to kK" CV 
Huot case for 29 pes eet. 
Huot case for 60 pes set 


We carry a complete line of CUMMINS, 
SKIL Drills & Kits; incl the 
CUMMINS ‘Do It Shop’ 7 Power Tools 
in | Reg $79.95 “TAB” Special. .$64.95 


VARIABLE 
VOLTAGE 
TRANSFORMERS 
SUPERIOR GR-STACO 
a tisy 7.50 

135V/7.5a 
OV/3A 
0-270V/3A 
©-135V/15A 


135V/45A/LN 
ee S1A/LN 


5.95 
1.98 


1 
& Quantity Prices 
te GTD. 


AUDIO COMPONENTS 
Ee RPXOSO0 Orig. GE Box $6.69 
RP X040/78 Goldtone 
RPX041/MG Goldtone 
RP X062/Dual (D&S) * 
KPX053'.001 & .003 diamonds 
TAB Gtd $25.98 
“TAB GTD Phone Needic Replacements 
RPJOIO Dual .0O1 & .003 sapphire $1.69 
RPJO12 Dual .6O1 & 003 diamonds*® $20.89 
RPJ001/78 of RPJN05/.001 sapphire $1.35 
RPJ003/78 or RPJO04/LP diamond* $10.89 
RPJ0O14 Dual /diamond 4 sapphire® $12.89 
Replacement needles for all make phonos. Please 
specify model & make 
MG or 78 single osmium $9c; 12 for $5.98 
MG or 78 single aapphire etyli $1.15 
MG or 78 single diamond astyli $10.89 
MG or 78 Dual sapphire $1.98; 4 for $7.50 
*GTD “TETRAD” GE LIC. Diamond 
Write for “TAB Hi-Figram 


RECORDING TAPE 


Famous make 7° Keel, 50-15,000 


. 
SPECIAL $1.49 ea & for $6.89 


5769 


927/CE25 
cK1005 
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LOTHER TYPES 
‘722, IN STOCK 
2.88 +) WRITES 
Money Back Guarantee (Cost 
of Merchandise Only) $5 Min- 
imum Order FOB N.Y.C. Add 
Shipping Charges or 25% De- 
ees Prepaid Merchandise. 
S.A. Only. Prices Subject to 
Change Without Notice. 
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Acme Electric Corp 

Acme Wire Co 

Adams & Westlake Company 
Advance Electric & Relay Co 
Advanced Vacuum Products, Ine 


Aeronautical Communications Equipment, 
Ine 


Aerovox Corporation 

Aircraft Transformer Corp 
Airpax Products Co 
Allen-Bradley Co, 

Allen Co,, Inc., LB 

Allen Manufacturing Co 
Alleghany Ludlum Steel Corp 
Allied Control Company, Ine 
Allied Industries, Ine 

Allied Kadio 


Alloy Metal Wire Division, H. K, Porter 
Company, Ine. 


Almo Radio Co 

Alpha Metals, Inc 

American Airlines, Ine 
American Electric Motors 
American Gas Furnace Co 
American Lava Corporation 
American Phenolic Corp 
American Television & Radio Co 
American Time Products, Inc 
Ampex Corporation 

Andrew Corporation 

Aremac Associates 

Arnold Engineering Co 
Assembly Products, Ine 
Atlantic Transformer Corp 
Atlas Engineering Co., Ine 


Automatic Electric Mfg. Co 


Ballantine Laboratories, Ine 
Barker & Williamson, Ine 
Barry Corp. 

Belden Manufacturing Co 
Bell Telephone Laboratories 


Bendix Aviation Corporation 
Eclipse-Pioneer Div. 


Red Bank Div 
Berndt-Bach, Inc 
Bird Electronics Corp 
Birtcher Corporation 
Boesch Mfg. Co., Ine 
Bourns Laboratories 
Bowser, Ine. 
Bridgeport Brass Co 
British Industries Corp 
Bruno-New York Industries Corp 


Brush Electronics Co 
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Burnell & Co., Ine 


Burroughs Corp. Electronic Instruments 
Div. 


Bussmann Mfg. Co 


‘BS Hytron, A Div. of Columbia Broad - 
casting, Ine, 


alidyne Company 

ambridge Thermionic Corp 

annon Electric Company 

‘annon Muskegon Corp 

‘arboloy Dept. of General Electric Co 
arborundum Company 

entral Sales & Mfg. Corp 

hatham Electronics Corp 

hicago Standard Transformer Corp 242 
‘thicago Telephone Supply Corp. .208A, 208B 
‘inch Mfg. Corp 179 
inema Engineering Co 376 


‘ity of Long Beach, Chamber of Com- 
merce 


lare & Co. C. P 

leveland Container Co 

lifton Precision Products Co., 
ohn Corp., Sigmund 

‘olleetron Corporation 

ollins Radio Co 

‘olor Television, Inc 
‘communication Accessories Co 
omputer Company of America 


omputer-Measurements, Div, of the De- 
teectron Corp. 


onsolidated Engineering Corp 348 
onsolidated Molded Products Corp 290 
‘ontinental Communications, Ine 359 
‘ontinental-Diamond Fibre Co. . $5 
ornell-Dubiller Electric Corp ot 
orning Glass Works 236, 351, 363 
ornish Wire Co., Ine 

osmic Condenser Co 

oto-Coll Co, 

ramer Co., Ine., R. W 

‘ross Co., H 

rucible Steel Co. of America 


unningham, Son & Co., Inc. James 


Dage Electric Company, Ine 

Dano Electric Co 

Daven Company 

3rd Cover 


Daven Electronic Sales Corp 


Daystrom Instrument, Div, of Daystrom, 


Ine. 205 
DeJur-Amseo Corporation 210 


Dewey & Almy Chemical Company, Div 
of W. BR. Grace & Co 109 


HAVING 


PRINTED 


SOLDERIN 


OR 


FLUX 
PROBLEMS ? 


write or call 


LPH 


A TRUSTED NAME 
in the 
ELECTRONIC INDUSTRY 


The facilities of a modern, 
_well equipped metallurgical 
| laboratory, competent research 
| staff and trained field engineers 
| are available to help you solve 
printed circuitry problems. 


ALPHA METALS, INC. 


59 Water St., Jersey City 4, N. J. 


HEnderson 4-6778 


Specialists in 
SOLDER, FLUXES for over 50 years 


Want more information? Use post card on last page 
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lets 
face it 


HAVE YOU A DISASTER PLAN FOR YOUR PLANT? 


BOMBS...OR FIRE...OR FLOOD...OR TORNADO 
eee you can handle them if you act now. 


Let’s face it... the threat of war and the atomic bomb 
has become a real part of our life—and will be with us 
for years. Fires, tornadoes and other disasters, too, can 
strike without warning. 

Whatever the emergency is, everybody’s going to 
want help at the same time. It may be hours before out- 
side help reaches you. The best chance of survival for 
you and your workers—and the fastest way to get back 
into production—is to know what to do and be ready to 
do it. Disaster may happen TOMORROW. Take these 
simple precautions TODAY: 

[| Call your local Civil Defense Director. He’ll help 
you set up a plan for your offices and plant—a plan 
that’s safer, because it’s integrated with community 
Civil Defense action. 

[| Check contents and locations of first-aid kits. Be 
sure they’re adequate and up to date. Here, again, your 
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CD Director can help. He’ll advise you on supplies 
needed for injuries due to blast, radiation, etc. 

|_| Encourage personnel to attend Red Cross First-Aid 
Training Courses. They may save your life. 


| | Encourage your staff and your community to have 
their homes prepared. Run ads in your plant paper, in 
local newspapers, over T'V and radio, on bulletin boards. 
Your CD Director can show you ads and official CD 
films or literature that you can sponsor locally. Set the 
standard of preparedness in your plant city. There’s no 
better way of building prestige and good community 
relations—and no greater way of helping America. 


Act now... check off these four simple points ... 
before it’s too late. 
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Dialight Corporation 
Diehl Manufacturing Company 
Driver-Harris Co. 


Dumont Airplane & Marine Instruments 
Inc, 


Dumont Laboratories, Inc, Allen B...... ° 


DuPont de Nemours & Co., (Ine.) E. I, 
Polychemicals Dept. 48A, 


Eastern Air Devices, Inc.... 
Eastman Kodak Company... 
Edin Company Ine 

Edison Inc., Thomas A 

Edo Corporation 

Eisler Engineering Co., Inc 
Kitel-McCullough, Ine. 
Electric Regulator Corp 


Electrical Industries, Div. of Amperex 
Electronic Corp. ; iiakvuce. Oe 


Electronic Engineering Co, of California. 196 
Electronic Instrument Co, Inc, (EICO)... 31) 
Electro-Seal Corp, ...... 
Electro Tee Corporation 
Engineering Co., The.... 


Engineering Research Associates, Div. of 
Remington Rand 


Epco Products, Inc... 


Erie Resistor Corp 


Fairchild Camera & Instrument Corp 

Falstrom Company - ° .. 334 
Fansteel Metallurgical Corp . 328 
Federal Telephone & Radio Company .81, 247 
Wiles Gammetene, BAG. cc cccccvcsoccsevess 250 
Frenchtown Porcelain Company......... 369 
Fugle-Miller Laboratories,.............. 373 


Furst Electronics, Inc.........scceeee+. 343 


G M Laboratories, Inc. . 
Gamewell Company 


General Electric Company 
Apparatus Dept. ..............-60, 71, 118 


Tube Dept. obs 641A, 64B 
General Industries Co....... 
General Magnetics, Inc.. 
General Precision Equipment Corp. .104, 
General Radio Company 
Giannini & Co, Ine, G, M 
Good-all Electric Mfg. Co 
Goodmans Industries Limited. 
Graphite Metallizing Corp... 
Green Instrument Co 
Gries Reproducer Corporation 


Guardian Electric Mfg. Co 


Hallicrafters 


Hamilton Manufacturing Co 
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em» SECON 


flat “pes ELECTROPLATED WIRE & RIBBON 


Both the equipment and facilities for con 


. grooved tinuous electroplating on wire and ribbon; 
ribbon Zi uniform in thickness, color and density 


GH of electroplate. Gold, silver, 
Xx thodium and many 
‘ other metals. " 


Precision potentiometer wire, 
components for electronic 
tubes, transistors, and crystal 
diodes, instrumentation wire, 
precision small wire & thin 
ribbon. 


development and production metallurgists 


SECON METALS CORPORATION 


7 Intervale Street, White Plains, New York 
White Plains 9-4757 
Write for Pamphlet E. 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.”’ 


McGraw-Hill Publishing Company, Room 2710, 230 Wes? 
42nd St., New York 36, N. Y. 
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Hamilton Watch Company, Allied Prod 
ucts Div. 


Hammarlund Manufacturing Co, Ine 
Handy & Harmon 

Han ja Chemical & Mig. Co 
Hardwick, Hindle, Ine 

Harrison & Co., Phillip H 

Harvey Hubbell, Inc 


Haydon Company, A. W . 
Haydon Manufacturing Company, Inc.29?, 


Heath Company 


Helland, a Div, of Minneapolis-Honeywell 22° 


Helipot Corporation, a Div, of Beckman 
Instruments, Inc, 


Heinemann Hlectric Co 
Heldor Manufacturing Corp 
Henry & Miller Industries, Inc 
Heppner Manufacturing Co 
Hermetic Seal Products Co 
Hewlett-Packard Company 
Heyman Manufacturing Co 
Homelite Corporation 
Hopkins Engineering Co 
Hughes Aircraft Company 
Hughes Research & Development Labs 


Hycor Company, Ince 


IT EB Circuit Breaker Company, Products 
Div. 


Iisco Copper Tube & Products Ine 
Indiana Steel Products Company 
Industrial Condenser Corp 
Industrial Control Company 


Industrial Development Div. State 
Florida 


Industrial Timer Corp 

Infra Electronic Corp 

Institute of Radio Engineers 
Instrument Corporation of America 
Instrument Kesistors Co 
International Business Machines 
International Rectifier Corp. . 
International Resistance Company 
Ippolito & Co., Inc, James. . 

Iron Fireman, Electronics Div 


Irvington Varnish & Insulator Div. 
Minnesota Mining & Mfg, Co 


Jones Div., Howard B, Cinch Mfg. Corp 


Kahle Engineering Co 


Karp Metal Products Co., Div. of HA B 
American Machine Co 


Kearfott Co., Ince . 258, 


457 


330 


Kellogg Company, M. W 240A, 2408 


Kenyon Transformer Co., 


Kepco Laboratories 


414 


sae 


32 


flower of the 
Engineered 
Plastics 


TEFLON and KEL-F 


Electrically—The finest insulat- 
ing materials known for VHF, 
UHF and microwave circuits 
operating in wide range of 
ambient temperatures and pres- 
sure altitudes to 80,000 feet. 


Chemically—The only materials 
that are inert to all chemicals 
except molten alkali metals, 
fluorine under pressure and 
chlorine trifluoride. 


Physically—T he most anti-hesive 
material known, as well as 
tough, resilient, wear resistant. 


But to gain all their out- 
standing advantages, these 
materials must be handled “‘just 
right”’ in their fabrication. 


The United States Gasket 
Company offers ‘‘Knowhow”, 
based on long experience— 
specialized facilities—and close 
Quality Control ‘‘from powder 
to part’”’ to assure you TEFLON 
and KEL-F at their best. 


Stock includes sheets, rods, 
tubing, tape, bars, cylinders, 
beading, and extruded shapes 
(the most complete line in 
the country). 


Precision molded and 
machined parts are produced 
to customers’ specifications. 


Ask for Bulletins No. 300 and 
No. 500. 


UNITED | CAMDEN 1. NEW JERSEY 


STATES | FABRICATORS OF duPont TEFLON, 
GASKET | Kelloce KEt-F ano OTHER Plastics 
COMPANY enenene eee. 


Cites Throughout 


Want more information? Use post card on last page. December, 1954 — ELECTRONICS 





ELECTRONICS — December, 1954 


RE ae) 
with TEFLON 


Chemelec Stand-Off 
and Feed-Through Insulators 


® Tough, resilient TEFLON made 
these miniatures possible—and 
BETTER—than glass-insulated 
components. 

COMPRESSION MOUNTING, with- 
out breakage. 

WITHSTAND SHOCK and vibration 
in service. 

NO ADDITIONAL HARDWARE 
NEEDED. 

ASSEMBLY COSTS GREATLY RE- 
DUCED. 

THE PLASTIC'’S "MEMORY" securely 
locks insulators permanently in 
place. Minimum pull test 10 lbs., 
insulator to deck, hardware 
to insulator. 
MINIATURIZATION is easily 
accomplished. 


@ TEFLON’s superior insulating 
characteristics made these minia- 
tures possible—and BETTER— 
especially for high frequency, high 
voltage or current, high tempera- 
ture service. 


HIGHER surface and volume 
resistivity. 

LOWER loss factor and dielectric 
constant. 

HIGHER dielectric strength. 


WIDER service temperature range 
(—110° F to + 500° F). 


ZERO water absorption (A.S.T.M. 
Test). 


WON'T CARBONIZE under arcing 
or DC-plate. 


INVESTIGATE Chemelec Stand-Off and Feed-Through Insulators for 
superior service and lower assembly costs. 


SEVEN STOCK SIZES, including sub-miniatures. Other dimensions feasible. 
write for Chemelec Bulletin EC-1153. 


UNITED 
STATES 
GASKET 
COMPANY 


FLUOROCARBON A 


PRODUCTS, INC, DIVISION 
CAMDEN 1+ MEW JERSEY 


Representatives in Principal 
Citles Throvghowt the World 
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Kester Solder Co 229 
Ketay Instrument Corp 90, 91 
Keystone Products Company OF 


Kinney Mfg., Division, New York 
Brake Company 


Kolled Kords Ine 
Kolimorgen Optical Corp 
Krengel Manufacturing Co., Ine 


Kurman Electric Co., Ine 


laboratory for Electronics 
Lampkin Laboratories, Ine 
lapp Insulator Co,, Ine 
Lear Incorporated 

Lewis & Kaufman Ltd 
Librascope, Ince. 


linde Air Products Company, Div, 
Union Carbide & Carbon Corp 


Linear Equipment Laboratories, Ine 
Lockheed Missile Systems Div 

loeb, Rhoades & Co. Carl M 

Loral Eleetronics Corp 


Lord Manufacturing Company 


M B Manufac turing Company, Ine 
Magneeraft Electric Co 
Magnetic Amplifiers, Inc 
Magnetics, Ine, 

Magnatran, Ine. 

Mallory and Co., Inc, P. R 
Mansol Ceramics Co 

Marconi Instruments, Ltd 
Marion Electrical Instrument Co 
Martin Company, Glenn L 
Maxson Corp., W. L 

MeCoy Electronics Co 
Measurements Corporation 

Metal Textile Corporation 


Metals & Controls Corp., General Mate 
Div. 


Methode Manufacturing Corp 
Mica Insulator Co 
Mico Instrument Co 


Micro Switeh, A Div. of Minneapolis 
Hioneywell Kegulator Co 


Microdot Div. of Felts Corp 
Midland Mfg. Co., Ine 

Miles Keproducer Co., Ine 
Millen Mfg. Co., Ine., James 


Minneapolis-Honeywell Regulator Co. 
Industrial Div. 


Transistor Div. 
Minnesota Rubber & Gasket Co 
Monsanto Chemical Company 


Muirhead & Co., Ltd 


N. J, Electronics Corp 
N. RK. KK. Mfg. & Engineering Co 


Nurda Corporation, The 





National Moldite Co 


National Pneumatic Co., Inc, & Holtzer- 
Cabot Divisions ... 


National Vulcanized Fibre Co 


METER MULTIPLIER | ssrermni 


New England Mica Company. 


D E p Oo S i T B D C A R 6B oO N New Hermes Engraving Machine Co 


a New London Instrument Co 


R B Ss I s T o R s Nopeo Chemical Co 


Norden Laboratories Inc 


Designed specifically for panel instrument circuits, Welwyn Meter | North American Aviation Ine 


Multipliers offer definite advantages in both size and economy over North Hills Electric Co., Inc 


. ° . . ° ‘ , , 
previously employed, bulkier and costlier, wire wound units. Northern Radio Company, Inc 
Nothelfer Winding Labs. 


Welwyn Meter Multipliers find their greatest application where cir- 
cuit performance permits stability limits in the order of .25% to 
5%. Physically, these resistors are ideally suited for mounting in 
restricted space, yet they provide ample, convenient tie-in points for a 


connecting other circuit components. 


Welwyn Meter Multiplier values range from 20 ohms to 1 megohm. 
R P M Industries, Inc 


Pacific Scientific 


Manufactured in 
Panoramic Kadio Products, Inc 


England and Canada ‘ 

Par-Metal Products Corp 
Pentron Corporation, The... 
Perkin Engineering Corp.... 
For complete data 


and specifications ‘DEPOSITED CARBON RESISTORS Peter Partition Corp. 


write to Dept. LM-7 
Phalo Plastics Corp 


ROCKBAR CORPORATION 215 East 37th Street, New York 16, N. Y. Phelps-Dodge Copper Products Corp., 
——-~ . snitaniaitenginatiie Inca Mfg. Div. 


; me ae a tiie uae Md <r Phaostron Co. 
from “impossible” to ean. 


dé o Polarad Electronics Corporation. . 


in r Polytechnic Research & Development Co., 
n ame. .. . 287 


. SOA, 80B 


o—— = 


UL : 
Vel 


Precision Paper Tube Co 


| 
| Precision Apparatus Co., Inc... 


Presto Recording Corp... . 
Progressive Manufacturing Co. 


eee 








Kadio Cores, Inc oes ‘ 202 
Radio Corporation of America. .126, 4th Cover 


Radio Engineering Laboratories, In 


® a ae 

d le Cd St t é n a gS | ee re 7 = 
Radio Receptor Co., Inc 
Quick delivery on quantitie 
The unusue flexibility of the Gries die casting technique may of 100,000 to many millions. | Ram Meter, Ine 
e the answer to your small parts problems. Thanks to the 

egenalty of Gries’ methods, you gain almost unlimited design NO MINIMUM SIZE: 
atitude; your requirements—-from the simplest to the most Maximum Weight 4 oz. . 

complex designs—are cast exactly to your specications, swiftly, Maximum Length: 13 “ Ragtheen 3afp, Cumpany.. 

accurately, and economically. GRC zinc alloy parts are pro- Y . Resin Industries, I 35 
duced in one labor-saving, automatic operation. They require eeiretennes | ee eo ts - 
no trimming, and, in most cases, require no secondary opera- Producer of Smatt | Resistoflex Corp 316 
tions. Gries’ engineers have solved thousands of “impossible” — Riley v 
problems for cost-minded industry. Richardson Company, The . 66 


Send prints for quotation; write today for bulletin and samples 


Rattray & Co., Inc., George 


Richmont Inc, Te . 871 


G RIES REPRODUCER ‘CORP. Rockbar Corp, :... 416 


151 Beechwood Avenue, New Rochelle, N. Y. © Phone NEw Rochelle 3-8600 "® Metron Mtg. Co., Ine + oe 
—— Royal Metal Manufacturing Co.... . 263 
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Sargeant & Wilbur Heat Treating Corp 309 
Scientific Radio Products, Inc 255 
Secon Metals Corp . 413 
Servo Corporation of America 362 
Shallcross Mfg. Co 

Sierra Electronic Corp 

Sigma Instruments, Inc 

Signal Engineering & Mfg. Co 

Simmons Fastener Corp 

Sola Electric Co 

Sorensen & Co., Inc 

Southern Electronics Co 

Southwestern Industrial Electronics Co 
Sprague Electric Co 

Stackpole Carbon Co 

Standard Telephones & Cables, Ltd 

Sterling Engineering Company, Ine 

Sterling Transformer Corp 

Stevens Arnold Inc 

Stoddart Aircraft Radio Co., In« 

Stokes Machine Company, F. J 

Stone Paper Tube Co.... 

Struthers-Dunn, Ine. 

Superior Electric Co 

Superior Tube Co 

Switcheraft, Ine. 


Sylvania Electric Products, Ine 


Taylor Fibre Co 

Technical Service Corp 

Fechnicraft Laboratories, Inc 

Technology Instrument Corp 

Tektronix, Ine. 

Telechrome Incorporated 

Texas Instruments Incorporated 72, 23 


Thomas & Skinner Steel Products Co., 
Inc, 


Thompson-Bremer & Co 
Thompson Products, Inc 
Transicoil Corp. 
Transitron Electronic Corp 
Transradio Ltd. 


Fung-sSol Electric Ine 


ngar Electric Tools Inc 


nion Carbide & Carbon Corp., Linde Air 
Products Div. 


nion Switch & Signal, Div. of Westing- 
house Air Brake Co... 23 


nited States Gasket Co eebesanes eee 
nited States Motors Corporation. . 
nited States Radium Corp 

nited Transformer Co 2nd Cover 


niversal Manufacturing Co., Inc...... 351 


niversal Winding Company 4 33 


Vartiex Corporation 


Varian Associates . 
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Vectron, Inc. 

Veeder-Root, Inc. 

Vickers Electric Div. Vickers Inc 
Vitramon Incorporated 


Vulcan Electric Co 


Waldes Kohinoor, Inc St 
Ward Leonard Electric Company 96A, 96B 
Waterman Products Co,, Ine 252 
Waters Manufacturing Inc . Ba 
Watlow Electric Mfg, Co 

Waveline, Inc. ... 

Welch Scientific Co., W. M 

Wenco Mfg. Co. 

Weston Electrical Instruments Corp 

Wheeler Insulated Wire Co., Ine 

Wheeler Laboratories, Inc 

White Dental Mfg. Co., 8.5. 

Williams & Co., C. K 


Wincharger Corp. 


Zophar Mills, Ine 


PROFESSIONAL SERVICES 


SEARCHLIGHT SECTION 
assified Advertising) 
H. E. HILTY, More. 


SEARCHLIGHT ADVERTISING INDEX 
408, 


This index is published as a convenience to the 
readers. Every care is taken to make it accurate, but 
ELECTRONICS assumes no responsibility for errors or 


omissions 


PRECISION 


ANNOUNCES THE 


Model E-300 


SINE-SQUARE WAVE 
SIGNAL GENERATOR 


(AUDIO-VIDEO RANGE) 


The Series E-300 provides sine 
and square wave signals of high 
accuracy and stability for direct- 
performance testing of: 


> High Fidelity Audio Amplifiers 
> TV Video Amplifiers 
> Carrier Current Systems, etc. 


*& Variable-Frequency Sine Wave Ranges: 
20 Cps. to 200 KC. in Four Bands. 
Ww Variable Square Wave Ranges: 
20 Cps. thru 20,000 Cps. in Three Bands. 
*& Four Fixed, Square Waves: 
for analysis cf wide-band amplifiers 
to 20 MC band width: 
KC.—100 KC.—250 KC.--500 KC. steps. 
we Output Characteristics: 


Variable F Ranges: 
0-2060 $, 0-10 volts RMS, + 1 db. 


Accuracy: + 2% from 50 cycles to 200 KC. 
+ 1 cycle fronr 20 cycles to 50 cycles. 
Distortion: Less than 1% from 20 cycles 
through 200 KC. 
20 KC Square Wave Rise Time: 
.5 microseconds. 


Fixed Frequency coon, Waves: 
0-250 ohms, 0-5 volts P-P 
Rise Time: .05 microsevond 


Overshoot: Negligibie 
tw Tube Complement: 
1-5879, 1-6CL6, 1-6/6, 2-6AU6, 
1-6BL7, 1-6AH6, 1-64, 
%& Separate Output Circuits: 
for the variable and fixed frequency ranges. 
% Terminated, Low-Loss, High Frequency 
Coaxial Output Cable 
w& External ‘Syic' Terminal Pest: 
for synchronizng scope to H.F. square wave. 
% Etched-Anodized Tuning Dial and Panel 
MODEL E-300: in black, ripple finished, port- 


able steel cose ~ 10') x 12 x 6”. Complete with 
tubes, cooxiol, ovtpyt cable and eperating 


MERU on nnnnrnennet Price $175.00 
PRECISION APPARATUS CO., INC. 


70-31 84th Street, Glendale 27. t. 1.. NY 
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January to December Issue Inclusive 1954 


McGraw-Hill Publishing Company 330 West 42nd St New York 36 


i 
= a a = Items for which re reference is marked 


D’’ are editorial material published monthly 
Electrons a ) ul Produgtion Tee! 
jue ; : } ne pen 
A-C matching of resistors 00D AN nite Nov 
Accelerat fights cancer 0D May Owe 6 Mar 
Accelerator for cancer research 0OoD Apr Amplifier ‘ ibe « t a~-¢ Aud wer t . 44 Jar 
Accelerator for food industry 180D Sept aaa : 141 Mar 
necelerate ower supply for 3-be 160 Feb Vi fie ir t rs fo 1 Alo might Apdo ope 18! : 
\ ocean : aan data for testing ne Sos niall ah aha i Audio source j 182D Dec 
78° June S eakan a near . , 176 ; Audio, standby 8 : 141 Mar 
counting machine, decade counter Amplifier ensit fo rihe ¢ ae del ee a ‘ 24D | 
ube for : 151 Nov search 164 J ieiomewtioatiy  Geleak TE asa 
Accurate beat-frequency measure Amplifier square aviars : 
ments, Schlicke 196D Nov Amplifier, thyratro I ¢ Automati ly lott 
\dding ulhf-tv coverage 226D Oct Amplifier, time-shares ! te : fleld nes. aan ens 
Adjustment procedures for « ‘ ty Amplifier transformer : ‘ os ad ; ¢ ¢ 6 
production, MeClane . 140 Aug Asnplidies transistor oe DNS ee 7 2 Au 
AFC using inductor control 44 Feb Amplifier, transistor i K F Automat circuit tester speeds ro Ae 
AGC for transistor amplifiers 24D Jan Amplifier, transistor ed ‘ aN ; duction Stahl & West . : 1 
AGC, sequentially gated 186 June Amplifier, temperature-stat d tran kates atic contre if crucible heat 149 Fet 
Air control improves relays 294D Oct sistor : Automatic contro! for shaft posit or 
Aircraft antennas servocoupler Amplifier, two-stage transistor 1 . 134 Aug 
matches . 188 Oct Amplifiers, age for transistor . Automatic control in Britain 16D May 
Aircraft, computer controls 218D June A-M system mie Automat e contre n ich ne to 
Aircraft, designing flush antennas. .136 Mar attenuation ; ‘ 4 


Aircraft, designing supersonic radomes Analog computer, see computer es a re eee eee 
120 Ja Antenna, aircraft, servocoupler mate Automatic ontrol, sorting crayon 
Aireraft fuel gage, tempera e-com Automat equipment. turt : 
pensated a 160 Bept Antenn automatic deicing cons 
Aircraft, infrared detector 1K0D Aug Antenna, cosecant for uhf-ty Automatic frequency control, see 
Aircraft, radar solution to mid-air col Antenn delay-line dummy load 1 Automatic veninultintarrantas ‘measures 
lisions 146 Nov Antenns designing for aireraft gloss " ee 196D 
Aircraft, radio control rescue boat 130 Mar Antenne measuring microwave, Automatic inspect 
Aircraft radio tones provide private tern tape 
lines 1961 May Antenna patterr predicted Automat measurement of st 
Aircraft ‘receiver for VOR-ILS-com model tions, Lentz & Bennett 1658 June 
munications, Gray 180 June Antenna, switching s Automation, see tomatic control ais 
Aircraft ecorder monitors test flight Arc-lamp tachistoseope Automobiles, hardness tester for parts 
192D Sept ng speed, Spaven se ; ; ° ee 


169 ec 
Air-sea rescue system 2041) Apr Array, see also antenna Automobiles pe ording in rese arch . 
Allg@nment of color tv receivers -..140 Aug Assembly techniques, Schick (insert) 154 Feb 
Altitude corrector for tracking radars M Automobiles p . . by 
MeQuistan 157 June Astronomy, measureme f star ; ; 


vibra ti« p °26D Mar 
Amplifier sudio, general purpose 203D Jan position June Axle as st . - > 7 ; 


foet 


sures mie 


les ! cartons 


Amplifer cascode audio 156 Mar Astronomy, radar antenna follows stars 
Amplifier, d-c, for computer 188 Apr 180D Sept 
Amplifier lesign chart for vide 190 Jan Atmosphertk« research balloon-borne 
Amplifier, design of transistor power radiation teiemetering 138 May 
146 Mar Atmospheric research, rawinsonde 
Amplifier, dielectric, building and using Atmospheri« research rocket-borne 
if Feb photometer 151 8 
ist-response logarithm Atomic battery 212D Ji 
190 Mar Atom smasher to fight cancer 00D 
Amplifier, fifty-watt audio 160 Oct Attenuation, see also attenuators i t prt 1-pre : 53D July 
Amplifier, gain-stabilized transistor 1883 Feb Attenuation i-m ystem for miecer« ee or ] wh 236D Mar 
Amplifier high-frequeney transistor wave mens 5 


) July 


: 1- borne t telemetering 
142 Apr Attenuatior ‘ | duced en wald ¢ Reifte! 138 May 
Amplifier, high-power visual 220D May transistor ' s liar r \ gh vo we 256 Mar 
Amplifier, high sensitivity d-c 206D Jan Attenuator $ d a-« yltmete eming 
Amplifier, magnetic, for synchronous } 16D Jan 
motors 133 Mar Attenuator oO i ; ery ur 196D June 
Amplifier, magnetic, negative induct Jat ; solar, impro 184D Dee 
ance cute lag 162 Jan Audk amplifier ascot , fattery, switch for cor t 250D Mar 
Amplifier, magnetic using conventional Audio amplifier, fifty-watt tJattery, tritium 212D° July 
inductors 181 Jar Audio amplifier, gaim-stabilizes ' fjeam-deflection e 8 fies color 
Amplifier, mechanical regtater. . 206D Dex sistor } decoders 1 eue! ..148 May 
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easureme f ‘h rad pectrun ! and Computer, time-shared amplifier -- 288 Apr 
rare mane eee 210D Mar Computer, tube failure in SEAC..212D Mar 
Beat frequen measurement 1 ‘hart, thermistor haracteristi« ..178 Aug Computer welded diede reduce | ke Nov 
Bending tool for springs ‘hart, video amplifier desigt 190 Jan 
as control for f limiter sish ‘hassis design (insert) M-5 Oct Condenser, see Capacitor ai ie 
‘hopper, photoelectric d-« 162 Nov Conelrad, random sequence switching 
tias supplies ) ' sup ‘hopper, phototube 26D Mar ’ — 
reuits g ‘ireuit analysis, frequency response in Conelrad receiver with built-in a vm a ee 
iry read mag t nat 157 Ma four-terminal network 220D Feb Quenstedt 210D A r 
Binaural ‘ audio quipment reuit analysis, transistor equations Consistency recorder . : “141 rte 
for 134 Feb using h-parameters 191 Apr Console, standby audio ‘’ ein —_ 
Binaural bro ‘ use multiplexed ‘ireuit, d-c, bias supply for 172 Aug Continuous film seannet > “a 
f-m 194D Feb reuit, feedback in junction transistor chrome and olor Traub & I nen Aug 
Bioelectr ntegrator uses two trans 1 July . . eat 4 
tors, Ford : ; *; 176 May uit tester, automat 136 Oct Continuous phase shifter, Whitaker. 202 Dec 
lectric potentials, amplifier for Apr reuit, transistor amplifier 158 Jan Control, see also automatic control ot tian 
Biophysics, see medical electronics ‘ircuit, tuning, designing wide-range Control, air-sea rescue boat. . ; — 
Bit tape recording scares 212D May 174 Aug Control, frequency, for multiple 42 Sent 
cane guides sightless 186D Nov “rcuit, unilateral four-terminal.....186 Feb mitters o Wat 
136 Dee ‘irceular-wavecuide chart Hudson 194 Oct Contro for crucible heat 14 . . 
reular radar cuts rain clutter, White Control, ground, for helicopter 196D Mar 
Feb 158 Mar Control, magnetic amplifier for syn 
rescue 1 Mar reuits tal oselillator 200D May chronous motor 133 Mar 
heat diathermy ‘itizen ad portable transceiver Control, photoelectric, for gas concen” » Fet 
172 Mar cireul 204D May, 218D July tration 1961 ' eb 
ing 184D Aue “ivil lefer conelrad random Bt Control room, mobile tv ‘6 'D uly 
developments 28D Jan quen switching 165 Feb Control, simple remots 210 Dec 
justrial controls, Jupe vil defense, conelrad receive 156 Jan Control, tape recorder for f ss Tul 
16D May ‘leaner for drill press tD Oct tester 130 July 
mdband rotary waveguide attenu eaning and oiling components 260D Oct Conversion of monochrome strips ee 
r, Hand . 184 Jan ‘lean-up in thyratron circuits 198D) Mar 170 July 
Broadcast » design oO } losed circuit tv, camera adapter 141 Jan Converted limousine ald t ekup 
mob 10 May ‘lutter, antenna cuts Mar Weiland 196D Jan 


‘onver dig I-to alog 134 Aug 
Broad ns t ching sy oil, see also inductor or ter, digita nalog 12D Sept 
vil Converter, transistor 


Feb 


em Knaack jer wide-range 
Broadcasting, see also binaural, f-m, ‘oil, high-frequency use new ate- Converter, transistor — ae 160 May 
television rial ) t t ‘ ~* 
Broadcasting é Lic ier for ol. atinethan Techniques Conveser Belt Production Techniques 
binaura , Air-driven vinder 44D Apr Belt for brazing sD June 
troadcast ! nt Applying dolflex coating 78D June Green belt redu : . 2D Feb 
Tam Crimping and atitch aaa dle 46D Aug Instrument railw -. ae 
oadcastir lor Forms for threaded cor } 100D Oct : P 
chrome t Winding vhf coils 02D Mar otorized benchtop 62D Mar 
sroadcasting ) 12 TON ‘olor bar generator produce 2 sig ia : iD Sept 
nals, Boscia 143 June illets on rails wer 
stabiliz ‘ on ore materials for high-frequency 
; , : coils ‘ ; 140 Dee 
lat tele o Corrector, altitude, for tracking radar 
— = ee 157 June 


Correla computer, instantaneous 


multiy . 144 Feb 

lor signal, for single-gun tube Se Cosecant antenna aids ov 

olor television, see also televisian _ ane Martin & Ruze 

"¢ r te i djustm smotron power supply 
! ; um-de ounter, digital, frequency 

‘ounter hard tube oper 


ghtning stro} 
sing tube 


CRO mea rrié req ‘ 

Prell 24D Apr 
Crucible heat ¢ ol, § 149 Feb 
Crystal, grinding 161 Mar 
Crystal growins \ f ‘ for 

4D Mar 
Crystal oscillator etre 00D May 


nmuU Crystal-controlled os 


VOR-ILS ] June 
. ommur ns ( ‘ . ' 
ibine lesign ser et Y . Crystals reduce mobile n 
t ns ( 196D XN - : 
uble,. capacitance gage ch : eanen D May Manke & Myers 154 Sept 
aleulator, see computer ee o Current-limited variable pe r supply 
. for 18 Dee ED € 
imera idapter for t € ve! 1 . 2. Deming O06 ret 
: ymmmunicetions ! modula 
' & Gray 
ess mobile tv “10D 
exposure flash for high- 
go 


elerator for 00D 


Current-step waveform renerator 

fabite, Spengler & Mor 164 Mar 
Curv tracer, pulsed, for t ondue 

tors 1 


155 O 
ommunications, inside speech clipper 
186 
mmun ! ro\ ve market 
‘ 1 
Hehe ide sseepreaatsne, sititinnindl tii. See tom ee 
gage checks cab , t ommunications, portable transceiver 
ess Wojciechowski 2 cireuit 204D May 18D 
meitor j ‘ommunications, predicted-wav tele , 
ipa rr, fixed, trends in ! ‘ chlo pre , om ‘166 ing speed, Nozick, Burton & New 
apacitor Production Techniques , Printer , man 154 Dee 
8 Speed terminal s t ommutation factor nt ratron etl 1 5 
' 1a y } . . : Data translating ! t analog 
at desigr Marshall & oe 144 Aug 
we - implifier, high sens ty 206D Jan 
power supply 165 Oct 


rding, magnet 


Dark-trace display tube has high writ 


ompensat 


craft fuel KAgeS 
gn trend 


or temperature fé 


f 4 Sept 
Decade counter, single tube Oct 
Decade counter tube for itin 
machines, Koehler & Richards f Nov 
Decibel, power level chart eas June 
Decision elements, chart testing ak 
netic 00D Jan 
Decoder, beam-deflection tube for color 
148 May 
of radar antenna »2 Jan 
dummy load 
srueckmann 7 June 
using transiat liflers 
181 May 
ling multivibrator 
21D Feb 


mponent 
s t ra 
‘omponent design trends 
quency ¢ 
‘omponent siz trends 
insformers 
nent 


stent 


Demodulation, see also modulation 
Demod tor Fi or fo 


June 


June 
May 
June 


ques 294D Feb 
¥Y measurement, sit * micro 

meter 196D Mar 
chart V ynators 

1k6 May 

1990 Jan 
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ing ringing n tv 


erroresonant fiip-floy 
bile f-m receiver 





litary equipment ..230D Aug 
R-C aud oscillator 176 Mar 
ansistor power amplifiers 

146 Mar 


hniques for color television 








Kror berg & White..136 Feb 

ce flus itennas for high- 
raft, Granger oe 136 Mar 

s radomes for supersonic 
eesky 130 Jan 

surface-wave transmission 
Gorbau 180 Apr 


(insert) 
M-57 Oct 
Lesser. . (insert) 


the cabinet, Muller 


he chass 








M-5 Oct 

ng wide-range tuning circuits 
174 Aug 

voids in nsulating tape 
. o° 136 Jan 
r high nolse levels 210D June 
nfrared for aircraft 180D Aug 
ving target ° -.169 Aug 
ng target.. ° 138 pt 
phase-selective 188 Feb 
pulsed-envelope ‘ 142 Mar 


amplifiers building and 

. --.-150 Feb 
gain transmission 196D Ma 
computer, see computer 


mechanism controls shaft 











I Thomassor 134 Aug 
Diode errmmanium, voltmeter 212D Feb 
le d joints 154 Nov 
Direct ipled circuits, bias supply for 
172 Aug 
Direct-re ng Grenz-ray dosimeter 
Welsbecker & Steinitz . 168 Oct 
Direct vr readings tn pulsed r-f 
systen Rosenthal & Badoyannis 
162 De 
Directional antenna, see antenna 
Distr te amplifier for nuclear re 
rearct Inslelr 138 July 
Distribute transducer for ultrasonic 
power, Rabinow and Apstein 169 July 
Distributi« pulse in tv network 
ition 166 Aug 
Diversit eption, single-channel 158 Aug 
Doppler, pulsed, in moving target de 
tector veeee 188 Rept 
Dop} radar, nomograph .-180 Dec 
Dosimeter, direct-reading 168 Oct 
Draftin electron tools and tech 
nique 120 Aug 
Priliing, transducer for ultrasonic 214D Ay 
Dua ode horn feed for microwave 
mult plexing, LeVine & Sichak 162 Sept 
Dumr ad, delay-line 167 June 
Dh xe using dual t-r tube 149 Aug 





Echo-location for the blind, Witcher & 
Washington, Jr 136 Dec 
Electr nd ultrasonic deep-heating 
diathermy, Schwan, Carstensen & Li 
172 Mar 
medical elec- 





Blectrocardiograph, «# 
tronics 
Electron-beam pickup 


response 





head has 4 





Electronic air-war simula 





game - 
missile strikes, Davis secccesht0 Apr 

Electr drafting tools and tech 
siques ..120 Aug 

ectronie filter for central power 
lies, Riegws & Cronir 174 Feb 





ri ‘ uggler, Whaley and Godet 
204D July 


shake table, Honne!l! 178 June 





ectror store dick 198D June 
tror s in the oil industry, Carroll 
120 Sept 
Elect tilly tuned wide-range oscil! 
lator, King & Konigsberg 184 Mar 
Electron microscope, water flow safety, 
nterloc 194D May 


Tube, see also Tube 
tubes, military reliability. .130 Apr 
tatic generator, printed 222D Apr 


Electron 


ostatic speaker accents high 
juencies, Hobbs 143 Nov 

n plotter high-power pulser 
178 Mar 


nt design, military 230D Aug 
nt, rellability check list 176 Nov 

multivibrator delay time 
2D Feb 











F 


Fa military tubes soennen Ae 
Fa shutter freezes transient. .198D Feb 
Fastening techniques (insert) M-45 Oct 
Fast-response magnetic servo ampli 

fie Hill & Fingerett . 170 Oct 


ure f 


raday 


420 








Feedback n 
cuits, 
Feedback simplifies ampl 
fier, Schenkerman : i ake 129 Nov 
Ferrite-core transformer used as gate 
174 Sept 
emitter- 
...188 Dee 


tutis- 


junction transistor ¢ 


r 
174 July 


Gade 


transistor 


Feedback, 
coupled 

Ferroresonant 
hauser 


transistors use 


f! p flop design, 





2 May 





Field, electrostatic, plotting automat 
ically ceeave 182 Oct 
Field pulses produce nuclear spin 
echoes, Malling ..-.134 June 


Field strength, see propagation 

Fifty-watt amplifier for high-quality 
audio, Bereskin ... ovsece eee e860 Oct 

Film marker, high speed 202D Nov 





Filter, color, for monochrome broad- 
cast eee passa cesomnem ares 
Filter, crystals reduce mobile inter- 
ference : oes ...154 Sept 
Filter, electronic, for power supplies..174 Feb 
Filter, tunable aud 173 Nov 


Fixed capacitors undergo miniaturiza 
tion, Rockett 120 July 








Fixed resistors w stability Improve 
ments, Rocke oensescep enue eee 
Flash for high-speed cameras.. 180 Fel 
Flaw detection n tape obeeer 136 Jan 
Flip-f design of ferroresonant. 152 May 
Flip ’ transistor using two fre- 
quer ° ooo e175 June 
lu intennas for aircraft.. .++-136 Mar 
Mluxineter cording , 147 July 
Flying infrared detector spots aircraft 
180D Aug 
Flyit spot scanner, for monochrome 
eolor ; . 52 Aug 
Fiving-spot slide scanner 134 July 
I 1, binaural using multiplexed 191D Feb 
F-M receiver design, mobile 130 Mas 
FM tape recording, for vehicular 
research awe 164 Feb 
F-M tape recording, truck axle tester 
130 July 
Fo ised as shieldin see 180D Jub 
FOSDIC feeds figures . e 236D Feb 
F< channel FSK adds radio circuits 
Buff 156 July 


Four-megawatt klystron 


: 200D Nov 
Four-terminal network, frequency 








oD Feb 


ponse 


Four-terminal network, transistor 
equations using h-parameters ..191 Apr 


Four-terminal network unilateral..186 Feb 
Frequency-code telemetering system 
Schultheis 1 

Frequency control for multiple trans- 
mitters, Flory coosscucsnen Sept 

Frequency, cro measurement of beat 
224D Apr 

Frequency deviation Indicator, Harned 
& Shorkey 214D Aug 








2 Apr 


Frequency diversity reception, single 
channel 168 Aug 
Frequency meter uses digital counters 
Boff 189 June 
Frequency-modulated uhf transmitter 





Gates 238D Feb 
Frequency Modulation, see also broad- 

casting, communication, f-m, ete 
Frequency-modulation, multichannel! 

marine . ° . 12 
Frequency response in four-terminal 

networks, Konigshberg 220D Feb 
Frequency synthesizer ‘ 230D Feb 
FSK, four-channel » ...156 July 
Fuel gage aircraft temperature- 

compensated 160 Sept 
Fungi attack army equipment 198D June 
Furnace, for crystal growing 214D Mar 
Furnace sample holder, Soled & Mac 

Donald 257D Dec 





July 











G 


Gage aircraft fuel, temperature 
compensated : 169 Sept 

Gage capacitance, for sheath thick 
ness 134 Apr 
Gage, for shell inspection 196D Jar 

Gage, microwave, for surface irregu 
210D Au 


larities es 
Gage, noncontacting microdisplace- 
172 June 


ment . cere 
Gage, photoelectric, for sorting crayons 








150 Jul 
Gage, runoff determined by radioactive 
snow ‘ ee Anus 22CD Mar 
Gage, time interval go-no g0 208D Aug 
Gage, ultrasonic for liquid levels 156 At 
Gain control, automatic, sequentially 
gated. . 186 June 
Gatin-stablilized transistor amplifier, 
Krause . ee 2-183 Fe 
Game, electronic alr-war ee 146 AT 
Gas concentration, photoelectric con 
trol for eee . 196D Felt 
Gas discharge, microwave applications 


168 N 


Gas discharge tube, see tubes 


Gate, saturable transformer used 


Gated marker 
Gated time 
Steinberg 


generator, Jensen 
markers for cro displays 





Geiger counter, transist woW Dp 
SOF +0 ereves 
Generating r-f power for SCs 


erator, Rogers & Plotkin 
Generator, current-step waveform 





Generator, gated marker a Apr 
Generator, gunshot . 137 May 
Generator, I-Q color bar ° 143 June 


helicopte 


locator guides er 
196D Mar 


Generator 





Generator, microsecond spike 182D Sept 
Generator, multipulse » . .178 May 
Generator, noise, for 


air-weapons 
design .... anne deeee eke 163 July 
Generator, portable sync.......- 138 Apr 
Generator, printed electrostatic....222D Apr 
Generator, pulse, transistor 188D July 
Generator, pulse, transistor 165 Sept 
Generator, r-f, for synchrocyclotron 

2 May 








Generator, signal, see also oscillator 

Generator, square-wave, radar puls 
demodulator a” oene ...170 June 

Generator, square-wave, single tube 
206D June 

Generator, staircase, for pulse count- 
ing eevee exeabees 187 Mar 
Generator, step-function, for transient 
recording . ° -168 May 
Generator, transistor pulse 169 May 

Generator, waveform, for shake table 
178 June 

Geophysics, electronics in oil industry 





120 Sept 
Germanium, see also transistors 
Germanium crystal growing, vacuun 
furnace for ’ 214D Mar 
Germanium-diode push-pull voltme r 
Davis 212D Feb 


Germanium Diode Techniques 
Soldering oe ° 
Two-contact test prod 
Zone-melting setup ° 

Germanium modulator for 
communication, Gibson 155 Oct 

Gonlophotometer measures gloss..196D Apr 

Go-no go gage, time interval 208D Aug 

Graphical solution of power transfer 
problems, Macp ierson 208D July 

Grinding vhf crystals 161 Mar 

Grooving recorder heads with abrasiv« 
wire nee . tans 272D May 

Guided missile, photoelectric chopper 

162 Nov 

Guided missile, sequentially gated ag« 

186 June 


246D June 
15D July 
271D June 
nfrared 














Guided missile, tape recording data 
194D May 

Guided missiles, transistor f-m _ tele- 
metering ... ° 178 Jan 
Gun, transistor for tv...... 137 May 

h-parameter, transistor equations using 
191 Apr 


Hard tube operates magnetic counters 
Fleming .. ease 186D Sept 
Hardnem tester sorts auto engine parts 





Diamond ecks ee kovew bw 160 De 
Hat radio, for police som 242D May 
Hay, removing tron from... 134 May 
Heat control, crucible .... . ..149 Feb 
Heating, electric and ultrasonic 172 Mar 
Heating time for tv tubes... 5 ..126 Aug 
Height finder fills balloon, radar 182 Dec 
Helically coupled traveling-wave tube 

Lacy e . 132 Nov 


Helicopter, ground control for 1964D Mar 
High-frequency coils use new core 
materials, Rockett 140 Dec 
High-frequency transistor amplifiers 
CROW coccece coe 142 Apr 








High-power pulser aids cathode 
studies, Marzetta . 178 Mar 
High-power visual amplifier for tv 
Ruston ..... 220D May 
High sensitivity d-c bredker amplifier 
AMROR osccoes aks ap wRees 206D Jar 
High-speed counting with one-tube 
decades, Nather i 174 
High-speed film marker, Strabala raeD 
High-voltage, from battery -182D 
High-voltage supply, transistor 144 
High-voltage switch from banana 
plugs, Newman & Burton 256D Mar 
Horn, dual mode, for microwave mult 
plexing vee ° . 162 Sept 
How long-line effect impairs tunable 
radar, Hull, Novick & Cordray..168 Feb 
How to handle ringing in televsion 
design, Beiser . 162 May 
Hysteres recording fluxmeter 17 July 


sscinmnitingnapinnnitiaadiantnaninitaniian 


bias control for 200D June 
monochrome, conversion for 
scsucshte OUnr 


I-F limiter 
I-F strip 
color 
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st ks bettors 196D Oct 











n tv ghting calculat 
42 June 
ILS, aircraft receiver for VOR-....180 June 
Image dissector, mechanical......169 Aug 
Importance of mechanical design, ! 
roll .- (insert) M-2 Oct 


dulator for radar rang 
170 June 


Improved der 
ing, Goodell ee eee 
ording heads 








Improved re 19D Nov 
TIDINGS VOICIROERE occ ccecessecee 180D July 
Increasing validity of shock tests 

Crede ..236D June 


Indicator, frequency deviation. 214D Aug 
Indicator, rpm, expanded scale.. 146 Aug 
Indicator, ultrasonic liquid level..156 Apr 
Inductor control gives afc 244D Fet 
Inductor, magnetic amplifiers using 

181 Jan 
vee 216D May 


Industrial control in Br 
Infrared detector for aircraft 180D Aug 
Infrared modulator, germanium 155 Oct 
In-phase indicator, Porter ..202D Oct 
Inside speech clipper, Miller 186 Dec 
Inspection, for tape rae ...136 Jan 
Installing thread inserts in housings 
270D Jan 


com- 











Instantaneous multiplier for 





puters, Mehron & Otto er Feb 
Instrument for phototube testing.. Feb 
Instrument, pullir figure tester Dec 





Instrument, 
Instrument, 
Instrument, 


recording fluxmeter..147 July 
salinity measurement..172 Jan 
spectrograph for rocket 

149 Jan 


Insulating tape, detecting volds in..136 Jan 


Integrator, bioelectric, using transis- 
tors Te - on 176 May 
Intensity-modulated cro time markers 


50 Mar 
mobile 

154 Sept 
Interlock, water flow safety 194D May 
Intermodulation distortion, crystals re- 


Interference, rystals reduce 


duce mobile an 6 ‘ .-154 Sept 
Low-frequency phase-shift modulator, 
SRO 2 os c-ch A ERSRNGN NM OGMSA~S CRS 198 Dee 


---184 Dec 

Ionosphere, see propagation 

Iron-core transformers run 
and hotter, Rockett 


smaller 
eceee 136 Nov 








Tron, removing from hay we 134 May 
Isoecho spots storm Intensities .200D Oct 
Japan, microwave relay.......e.+. 52 June 


Jig Techniques 
Nine assembly 


268D Sept 
Pipe nipple 


268D May 





rhree-size turret ; : 277D Apr 
Totem-pole cut wiring costs, Wise- 

leder - a6 seccces 276D Oct 
Tube Socket Holder ..264D Apr 
Turret socket fixture 266D Oct 


Juggler, electronic .. »++--204D July 
Junction transistor, see also transistor 
Junction transistor pulse forming cir 

cults, Oakes .»-165 Sept 








K 


shift, multichannel 
156 July 
214D July 


Keying, frequency 


Keying, self 


transistor osc!llator 
Keying 


transmitters at high speed 
Jacob & Brauch.... 148 Dec 
Klystron, see also tube 
Klystror four megawatt 200D Nov 


Klystron, stable 


power supply for 168 Jan 
Knob setscrew .* 


nserter 232D Aug 








L 


Labeling Techniques 











Metal embossing machine +» 261D July 
Self-adhesive labels oocsecees-202D Mar 
Laboratory power supply, Fleming 
224D Aug 
Lamps call supervigor.......... ---256D May 
Level gage, ultrasonic.. -.- 156 Apr 
Lever-operated press nstalls Cc 
washers oases oeceedccses 248D June 
Lift tables for tv consoles..... 232D Aug 





Light-beam telemetering, Strickland 





1 Dec 
Lighting calculator for tv... ..192 June 
Lightning, receiver counts strokes..158 Oct 
Limiter, see also f-m 


Limiter, bias control for 1-f...... 200D June 
Line drawing made from photographs 

228D May 
Linear accelerator for cancer researct 

200D Apr 
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Scenartr in 


8D Mar 





Liquid level gage, ultrasonik ‘ 156 Apr 

Locator, echo, for blind 36 Dee 
Logarithm impli r with fast re- 

ons DeShong, Jr ous 90 Mar 

ne eff ts, rada 168 Feb 





period timer, Roz 





June 
Loran, sequentially gated age for 186 June 
Low-capacitance transformer, for bias 
supply oe 172 Aug 
Low-cost breadboards for electronic 
training, McGrane & Martin 84D Aug 
Low-distortion sctronic attenuators 
Swain sen@eus s ° 20D Oct 
Low-frequency switch for recording 
transients, Cordes ‘ a 168 May 
Low-frequency phase-shift modulator, 
Coombs é 198 Dec 
Low-frequency mod 
ulator for 220D Aug 
Low-frequency tankless 
154 May 
Low-nolse audio amplifier 156 Mar 
Luminescence photocell records ma 
rine wae 82D Nov 








tape recording, 


transmitter, 








M 


Machine methods make strip transmis 

sion line, Packard 148 Sept 
Machining contact fingers for uhf cav- 

ities . 239D July 
Magnetic amplifier, fast response 170 Oct 


Magnetic amplifier, negative induct- 
ance : pee ‘ ices --162 Jan 
Magnetic amplifier uses conventional 


inductors, Bennett, Jr wes 181 Jan 
Magnetic amplifiers for synchronous 
motora, Zucchino . 133 Mar 
Magnetic decisior lements testing 
200D Jan 
transformer 
174 Sept 
Magnetic-matrix switch reads binary 
output, Brean 4 157 May 
Magnetic recorder arrests transients 
Hoberman 178 Oct 
Magnetic recording, characteristics of 
ring recording heads 184D Sept 
Magnetic recording for vehicular re 
search, Guttwein & Leslie, Jr 
Magnetic recording of pwm 
Van Doren 
Magnetic 


Magnetic gate, saturable 





154 Feb 
signals 
232D May 


servo, transistor preamplifier 


drives 168 Mar 
Magnetic-suspension ultracentrifuge cir- 
cuits -+.-153 Mar 


Magnetic tape, see also recorder, tape 
recording 
Magnetic tape controls machine tools 
Hogan 144 Dec 
Magnetic-tape pickup has d-c response 
Gratian 156 Sept 
Magnetic tane recorder for axle tester 
130 July 
fluxmeter i147 July 
transducer for ultrs 


Magnetics, recording 
Magnetostrictive 
sonics eee eee 
Magnetron, see also tube 
Magnetron, long-line effects on 
Magnetron, output windows for 
Magnetron Production Techniques 
Air-operated vise seals 
Coining anodes, Caprarola 
Induction sealing of pulse plug 
Leak detector : ‘ ‘ 
Metal-to-ceramic seals, Pryslak 


1 
169 July 


168 Feb 
170 May 


274D Oct 
284D May 
269D June 
264D May 
282D Jan 


Microprojector checks alignment 

292D Mar 
Paper clip aids assembly 296D Mar 
Resistance brazing of cavities..260D Aug 





Maintenance tool dolly.. 277D June 
Making small parts, Clarke & Courags 
(insert) M-15 Oct 
Manometer recorder for physiological 
pressures, Gilson 
Manufacturing grown 





junction trar 





sistors, Bower . 10 Dee 
Marine communications, multichannel 
EWM ocicceneas eee 6 July 
Marker, gated time, for cro displa 
0 Mar 
Marker generator, gated 177 Apr 
Marker pulse shows shaft position 
Woestemeyer 146 May 
Masking tape for plating 2381) No 
Matching resistors at a Josias..2000D) Apr 


Matrix, magnetic, for binary output 
157 May 

Measurement capacitance gage for 
cable sheath thickness ‘ 134 Apr 
Measuremer of beat frequencies 196D Nov 


Measurem » surface 







t irregularities 
210D Aug 

Measuring microwave antenna pat 
erns, Small & Hatcher 184D Nov 

Measuring noise in resistors, Koch, Jr 
181 Mar 

Measuring transistor temperature rise 
Tellerman ° 1 
Measuring tv sound mo 

akill 








. 185 Apr 
Wolf- 
226D June 


lulation, 


Mechanical design, importance of 
(insert) M-2 Oct 
Mechanical design, moving parts 


(insert) M-29 Oct 
Mechanical design of electronic equip 
ent (inse 1‘ 1 





rt) 19 











Mechanical register amplifier 206 Dee 
Medical electronics, accelerator fights 

cancer . . ° D May 
Medical electronics, nccele r for 

cancer research 1D Apr 
Medical electronics, arc-lamp ta - 

scope ones ° 174 May 
Medical electronics, bioele¢ i 

tegrator ° May 
Medical electronics, electric and ultra 

sonic deep heating Mar 
Medical electronics, sensitive ampli 

l Apr 

Memory, crt storage . 184 Oct 
Memory for Whirlwind computer 226éD Aug 
Memory, tape, for computer i166 July 


Memory, testing magnetic decision ele 
ments ..200D Jan 
Metal detector 134 May 

Metal foll used to iboratory 
equipment 180D July 

Meter, battery powered a-c voltmeter 
216D Jan 


for iron in hay 
shield l 


Meter, digital-counter frequency...189 June 
Meter, salinity, for sonar.. 172 Jan 
Meter, uhf power 159 Nov 


Microdisplacement gage, nonconta 


ing . i ° ..172 June 
Micrometer, tonization transducer 184 Dec 
Microphone, phantom ° 254D Mar 
Microphotometer scans spectrum ph 

tographs Billins, Cooper & Lee 

Evans ° 174 Dee 
Microphotometer, sensitive 6D Mar 


Microsecond-spike generator 


Microwave, a-m system measures at 


tenuation 175 Jan 
Microwave applications of gas dis 
charge, Arams 168 Nov 
Microwave cavity resonator desigr 
chart ‘ 186 May 
Microwave, designing surface-wa 
transmission lines 180 Apr 
Microwave, dual-mode horn for mu 
tiplexing 162 Sent 
Microwave, long line effects |! rada 
18 -Feb 


Microwave, machine methods make 
strip transmission line 
Microwave market pieture Carr 
Microwave, measuring antenna patter 
184D Nov 


Microwave oscillator, voltage-tuned 
427 Mar 
Microwave, power supply for 148 Jan 
Microwave pulling figure tester for 
ywscillators 170 Dee 
Microwave relay for Japanese tele 
vision Nomura Surzk Mita ® 


Sawazaki Tune 
Microwave, rotary waveguide attenu 
ator 184 Jan 
Microwave tv crosses Alps 1890D Nov 
Microwave, window for magnett 
May 


surface irregularities 
210D Aug 
telegraph equipment 


Microwaves gage 


Military carrier 


Boughtwood & Cramer 194D Oct 
Military equipment design 229D Aug 
Military reliability of electron tub 

Jervis and Swauecer 139 Apr 


Mintaturization of fixed capacitors..120 July 
Miniaturization, welded diodes 154 Nov 
Mismatch fn tunable radar 1468 Feb 
Mixture consistency recorder 219D Apr 
Mobile, crystals reduce, interferer 





54 Sept 
Mobile f-m broadcast receiver desig: 

Onder err 0 May 
Mobile receiver speeds police ivf May 
Mobile ty control room 182D July 
Model, ship, predicts antenna patte 

Apr 
Modified color signal for single-u 

tubes, Altes & Stern 68 Sept 
Modulation, see also type a-m; f-m; 

pem; ptm; ete. 








Modulation, frequency-code 7 Apr 
Modulatior magnetic recording 

pulse-width oan 2 D May 
Modulator for low -frequenc ta 

recording, Kolb D Aug 
Modulator, germanium infrared 55 Oct 
Modulator, phase-shift of tia 198 Dee 
Monitor for tv station )} July 
Monitor measures intensity of rad 

activ concrete 198D Apr 
Monochrome i-f strip conversion f 

color, SLeinberg july 
Motor control, magnet armmplifier 133 Mar 
Motors, power devices.. (insert) M Met 


Moving parta, Guttman (insert) M 4 Oct 
Moving target detection by pulse D 


pler radar, Sargent 8 Sept 
Moving-target detector, McLucas 

Laughlin ° 59 Aug 
Multichannel f-m aids marine ! 

munications, Ornstein and Cahn 126 July 


Multiexposure flash for high-s 
ameras, Findley, Kenned & i 
Horn : pepe 180 Feb 

Multipath transmission, single-chanr 
frequency diversity 

Multiplexed f-m, for binaural broad 
cast . . ee I mD Feb 

Multiplexing, dual-mode for microwave 





Multiplier for analog computers 
Savant, Jr. & Howard 144 Sept 
Multiplier phototube, see phototube 








Mult ulse generator has variable 
dela “trassman 
Mult brator extending time 
2D Feb 
generator 
206D June 


for 200D Aug 





Multivibrator, quare-wave 


Music, electronic aid 








Negative inductance cute magneti« 
amplifier lag, Ettinger ‘ 162 Jan 
eoprene gasket cutter . 255D May 





Network, response in four 
terminal 220D Feb 


New compounds for transistor research 
381) Mar 


New electronic drafting tools and tech 


frequency 





niques, McDermott 120 Aug 
New variable capacitors extend tuning 
range, Rockett ° ‘ 130 Aug 


my 





vise, detector for high 210D June 


Noise generator stabilized for atr 


weapons design ‘ 163 July 
Noise measurement in resiators 181 Mar 
Noncontacting gage for microdisplace 

ments, Sharaf .. 172 June 
Nonlinear capacitors for dielectric am 

plifier 150 Feb 


Nomograph for shunt-series peaking 
circults 194 Mar 
Nomograph, power level 194 June 
Nomograph, radar doppler 189 Dee 
Nomograph, shielding 196 May 

Nomograph, thermistor characteristics 
178 Aug 


Normalized general purpose audio am 
lifler 203D Jan 
Nuclear research, accelerator fights 
cancer 220D May 
Nuclear research, accelerator for food 
ndustry 180D Sept 
Nuclear research, direct-reading dosi 
nete 168 Oct 


distributed amplifier 
138 July 


research 





Nuclear research, fast-response loga 
rithmic amplifier .. 190 Mar 
Nuclear research power upply for 
hey iceceierator 160 Feb 
Nuclear re irch, r-f generator for 
14 May 
Nine irre ane spectrometer 134 June 
a) in current tected by radar 4 Mar 
‘> ndustt ‘ t nics 1 120 Sept 
a) researe t yeods ‘ 1 Nov 
Ome ine alt ift re ver for 1s0 June 
Operatior of ert storage devices 
Winkler & N \ 184 Oct 


ement controls gas con 
196D Feb 





Orscillato er tal 00D May 
Oscillato electronically tuned 184 Mar 
Oscillator ductor control for = afe 
44D Feb 
a) lator pullir figure tester for n 
rowave 170 Dec 
Oscillator, R-C audio 176 Mar 
Oscillator, single transistor f-m 130 
Oscillator transistor 171 Bept 
Oscillator, transistor converter 212D Sept 
Oscillator, transistor flip-flop 175 June 
Oscillator, transistor f-m 178 Jan 
Oscillator, transistor, self-keying 14D July 
Oscillator, vif transistor 220D June 
Oscillator Video test Mar 
Oscillator voltage-tuned microy 
2 Mar 
Oscilloscope display for spectrophotom 
eter 196D July 
Oacilloscope gated time markers for 
150 Mar 


Oscilloscope shows denture atrain..182D July 
Output system, tape, for computer. .166 July 
Gutput window for tunable magne 

trons, Chen 170 May 
Overload relay for tv receiver 153 Apr 





saiinaisnitnsecteton tn 














Packaging Techniques 
Corrugated eardboard protects re 
lnys . : Nov 
Crate protects amplifier Nov 
Elasticized-edge plastic for tote 
boxes 230D July 
Plastic containers (50D May 
Plug-in detector chetKs dessicant 


280D May 
tube 
318D Mar 
Transparent containers for camera 
tubes -259D Aug 
Pads, see attenuators 
arachute-borne telemetering 
Greenough & Gordon 


Rubberized hair for camera 








system, 
148 June 


422 








Particle accelerator fights cancer 220D Ma 


Particle accelerator for food industry 
180D 





Particle accelerator, power supply. .160 
Particle accelerator, r-f generator..142 May 
Parts, making small (insert) M-15 Oct 


46D Feb 
20D July 
12D Nov, 
212D Dee 
Peaking circuit, shunt-series 194 Mar 
Pedestal-removing slicer circuit, Sokal 
Nonnemaker ° 0D Mar 
Pencils, gage for sorting 150 July 
Pertinent patents, see patents 
Phantastr computes pulse-width 
ratios, Findley 164 Jan 
Phantom microphone 4D Mar 






Patents, pertinent 236D Jan, 
258D Mar, 226D Apr, 242D May, 
214D Aug, 214D Sept, 230D Oct, 




















Phasemeter n-phase indicator 2D Oct 
Phase-selective detectors. .Schafer 188 Feb 
Phase-sensitive detector, for color 
carrier reinsertion ° 142 July 
Phase-sensitive detector, for color 
television ..142 Mar 


Phase shifter, continuous 202 Dee 


Phase’ transducer uses high-speed 

relay, Isle .. 234D Jan 
Photocell records marine lumines 

cence ee 182D Nov 
Photoelectric d-c chopper for guided 


missiles, Schwartz & Solomonoff..162 Nov 


Photoelectric gage sorts pencil cray 
ons, Vossberg 150 July 
Photoelectric heat control 149 Feb 
Photographs changed to line drawings 
8D May 
Photographs microphotometer scans 
spectrum 174 Der 
Photography, Faraday shutter for 
transients 198D Feb 
Photography, high-speed film marker 


»0°9T) Nov 

flash for 
180 Feb 

video recorder uses shut 
214D May 


Photography multiexposure 
high-speed 
Photography 


terless camera 


Photometer micro-, scans spectrum 
photographs 174 Dee 
Photometer, rocket-borne . 151 Sept 


Photometer 196D Mar 
Phototransistor card reader 216D July 
Phototube chopper 226D Mar 
Phototube tester checks anode cur 

rent Adelman, Burke & Leibowitz 


sensitive 





Piano roll programe driving conditions 
180D Au 








Pickuy ignetic tape, has d-e re 
sponse 156 Sept 
Picture tube single-gun, color signa 
for 168 Sept 
Picture Tube Techniques 
Alumin neg 60D June 
Automat metalizer 8G Oct 
Blast cleaning salvages walls 441) Aug 
stuffing 9D De 


Holmes 
800D Feb 

pendicularity of ec-r 
246D De 

speeds cooling 


98D May 


Cementing metal creens 
Checking per 
Landow 

housing 


traces 


Clam shell 





Co tube alignment 481) May 
Inline ystem for aluminizing. .286D Apr 
Liftin vids 70D Apr 
Motorized neck sparke1 248D June 
Moving dies with fork lift truek 

62D Apr 
Number wheel shows sequence 60D May 
Oven heat recorder 258D Oct 


Painting with knuckle-joint brushes 


254D June 








Pilot production line for color 260D Jan 
Quatity control test set 264RTD Nov 
Running-count tabulation of flaws 
242D Dex 
Screen-bake oven “85D Apr 
Screen-settling conveyor 256D Sept 
Testing on conveyor line 258D Sept 
fube-cooling tunnel 272D Nov 
Ultraviolet inspection 248D Nov 
Washing machine cleans inside of 


bulbs 228D Nov 
Plastic curtains for tools 284D Mar 


last research aid 198D Sept 
Plastic-top assembly bench 281D June 
Plotting electrostatic flelds 182 Oct 


generator 
178 May 

worktable 
268D Oct 

aids blind 
194D Feb 

Portable sync generator for tv broad 
casting innes 138 Apr 
Portable transceiver, Knaack 204D May 


Plug-it unit multipulse 

Pneumatic lift 
Goldrath 

Pointer and line 


serves as 


locator 


circuit 218D July 
Position control servomechanism for 

134 Aug 

Position measurement of stars 158 June 


Potentiometers, trends in precision. .144 Oct 
Potting and shielding 3 


(insert) M-23 Oct 
Potting-wax centrifuge 260D Apr 





Power amplifier, transistor - 146 Mar 
Power amplifier, transistors for 144 Jan 
Power devices, Sabath, Sporn & Kap 

lan (insert) M 7 Oct 
Power-level nomograph, Halabi 194 June 
Power meter, uhf . 159 Nov 
Power meter, uhf. r-f IS8D Nov 
Power rectifier silicon 157 Dee 


Power supply, current limited 206D Oct 
Power supply, electronic filter for..174 Feb 
Power supply for mwrowave standards 

168 Jan 





supply for precipitator 218D Apr 
for submerged repeaters 

186 Jan 
for three-bev accelerator 

160 Feb 


Power 
Power supp! 


Power supply 






Power supply, high-efficiency d-c.. 165 Oct 
Power supply, laboratory 224D Aug 
Power supply, transistor 144 Aug 
Power transfer raphical solution for 
208D July 
Power transistors for audio output 
circuits, Glacoletto , 144 Jan 


Practical two-stage transistor amp! 
fiers, Riddle . 169 Apr 
Preamplifier, see also amplifier 


Preamplifier-mixer for binaural broad- 
134 Feb 


cast ese . . ee 
Preamplifier, transistor, drives mag 
netic servo 168 Mar 


pulsed power supply for 
218D Apr 
Precision potentiometers use new ma- 
terials, Rockett rr. 
Precision resistors, trends n 132 Sep 
Predicted-waye radio teleprinter, Doelz 
166 Dee 
physiological 


Precipitator 


Pressure recorder, for 
measurements 
Printed-circuit electrostatic ge 





Printed Circuit Techniques 


Adhesive-clad copper cuts costs. .308D Mar 








Alignment checks quality 5D Aug 
Automatic assembly lin OD Nov 
Continuity tester 300D Mar 


Cutting 
Strauss 
Dip-soldering f amplifier 
Driving trimmer screws in f tre 
formers 246 
Drying copper-clad sheets 312D Mar 
Flux reduces leakage 236D 
Lead-staking machine 256 
Machining 258D June 
Machine inserts components 932 
Oven racks support 
Phonograph spreads 


ind forming pigtail leads 











photo resist 


Polishing copper laminate 
Shorted-turnea tester 
conductors 





Staples serve as 
Vibrator shakes lead nt ! 
Huggins, Jr 
Printed electrostatic generator 





Process Control, see 
control, control 


Productior tutomat circuit test 
136 Oct 
Productior ceramic tube mount fo 
sutomatic 1¢ Aus 
Production, color teley on adjustme 


140 Aug 
Production control, see also automatic 
control 








Production control in Britain 216D M 
Production of nall parts..(insert) M a) 
Production schniques, see type; 


capacitor; coil; magnetron; printed 
cireult; ete. 
Programming driv g 
conditions 180D Aug 
Propagation, diffraction-gain transm 








punch tape for 








slor 196D Ma 
Propagation forecasts for Pacifle iD Ma 
Propagation pattern predicted by shiy 
model 1¢ Apr 
rocket 212 Dec 
itions present problems 198D Oct 
ing-figure tester for microwave os 
cillators, Dyke & Cohr 170 Dee 
Pulse amplifier distributed 138 Juls 
Pulse a plifler, for computer 188 Apr 


Pulse counter staircase wenerator 187 Mar 
Pulse demodulator for radar ranging 


distribution in tv network 
Auld & Gallonio 166 Aug 


Pulse 
origination 





Pulse-forming cireuit, junction tran 

sistor 165 jept 
Pulse generator for testing color televi 

sion 138 Dec 


Pulse generator, high-power 178 Mar 





Pulse generator microsecond 182D Sept 
Pulse generator mult 178 May 
Pulse generator, transistor 1640 May 
Pulse generator transistor 188D July 
Pulse modulation magnet record 

np 222D May 
Pulse power supply for precipitators 

ISD Apr 

Pulse transmitter for rocket research 

Mazur 164 No 
Pulse-width ratio, phantastron com 

putes 164 Jar 
Pulsed curve tracer for semiconductog 

testing, Pankove 172 Sept 
Fulsed-envelope detector for color tele 

Vision 
Pulsed r-f system, direct vewr reac 

ing 


PWM, magnetic recording f sige 





Pyrometer, heat control] 








ty control sets factory traffic 
lights °62D Oct 

Quantity reproduction of photo-oscillo 
grams, Naidamast 264D Sept 

Quartz grinding for vhf 

161 Mar 


crystals 
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Radar, altitud rrec r 157 June 
Radar ir i 8 irs Ss 

SOD Sept 
tadar (‘-band we her °00D Oct 
tadar, circular polarized antenna 8 Mar 
tadar cop smoothes affic fli D Aug 
tadar, deicing X-band antennas 162 Jan 
Radar detect ocean currents 4D Mar 

Radar Dopple nomograph, Schooley 
80 Dec 

Radar duplexer uses dual t-r tubes, 
Heins e 149 Aug 
Radar height finder fills balloon 182 Dee 
Strip fixture 240D Dec 
Radar, isoecho spots storm 200D Oct 
Radar moving target detector 169 Aug 
Radar nojse wenerato 163 July 


plane 


146 Nov 


Radar offers solution to mid-air 
collision Brantley 

Radar Production Te 
Fabricating tubul 
screens 





frames for 
8D Feb 





fixtures for antert iu 
267D June 
iO June 


teaming 


demodulator for 





r, pulse 
r, pulse-width ratio computer l 
r, pulsed Doppler moving target 





detectior 138 Sept 
Radar, radome desig f supersonic 
speeds 130 Jan 
Radiation, see also propagation 
Radiation tor, balloon-borne 138 May 
ctor nfrared 180D Aug 





Radiation 
Radiation direct-reading dosimeter 


168 Oct 
Radio, see also communications, broad- 














casting 
Radt« et ! \ gackes lete I ne 
runoff 00D Mar 
Radioactivit I isurel ! tor 
198D Apr 
Ra r ny adar f stars 
80D Sept 
Ra ( 
boat, Sel ) Mar 
Rad D Jun 
Rad 1 iD Ma 
Rad n 
Kes 1 . ‘> 
tadio spe £ 0D Mar 
Radiote 6 Ju 
Randor 
¢ Feb 
Ra 1 leic > Jar 
Ra ‘ Ta 
Ra ‘ r ! 96D Ay 
also inductor; choke; 
I 1 f ’ M 
R i 
] 1 f 4 Ma 
I ! ad 1 Au 
I 1 \ | ' 
‘ u 80 Jun 
Re 141 J 
! ‘ 1 
t for I 
R ! 
ju I 
rt 
t ; M 
R ‘ 6 J 
R oO 
Re 1 t f \ 
he ! t f ‘ 1219 M 
Re ! 1 M 
Rece r na id \ 
Ree t t I 1 
ib for iS M 
Rece er t four svsten 10 Oct 
Receivers, see also f-m, televisi 
Receptior gle-chant frequenc 
liversit \ 
I le nt 1 automatic mactl 
I & Mour ‘2 
R ! fligh 2D Sept 
R ‘ 
Dec 
I t ‘ | at 
Jul 
Reeordir haract f ne 
head sip 8 
Recording flu I ind Gud 
jahn 147 J 
Re rdin head I m x 
Re ad ! f uY Oet 
Re ling ‘ f j 
66 Jul 
I tir t f t ] 
144 PD 
I lir i f miss lata il) Ma 
I ! ' ehicular r i 
1 Fe 
Rec 1 u t lulator f 
frequer D Au 
I ling f DM 
Re rding } } “ 
r onse Sept 
Recording transients ] frequen 
awitel f 68 Ma 
Recor ne hu _ 
ca ra i> Ma 
t fler neal ‘ SD Mar 
Rectifier niu t 0D Sept 
Rectifi 157 De 
Reference Lee est 198D Apr 
Regulated d supply ha high 
efficiene Bake an & Richardsor 165 Oct 
Relay, mi wave fi Japanese t 
Visior 2 June 
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Relay-operated phas transducer 234D Jan 
Relay over i for tv rec ver 153 Apr 
Relay, simple time-delay 178 Apr 
Reliability check st for electron 
equipment 176 Nov 
R abilit tube failure in SEAC 12D Mar 








Reliabil 






tube, military 130 Apr 
Kemote control, see telemetering 
Removing tramp ron from chopped 
hay, Dobie & Jacob 134 May 
Repeaters, power supply for submerged 
186 Jan 
Rescue system, air-sea os 204D Apr 
Research, sensitive amplifier for med 





ical . ‘ 164 Apr 
Resistor, fixed, survey 132 Sept 
Resistor, matchi at a-c 200D Apr 
Resistor, noise measurement 181 Mar 


Resistor Production Techniques 
Abrading machin 
Automatic fabrication of 

cards 
omatic 


290D Mar 
termir 





July 
Mar 
2 Feb 
254D July 
246D Sept 
280D Sept 


spiralling 
nvas-covered rubbing block 
Drilling holes for taps 
Drilling jig for rotors 
Linearity tester . 
straightens leads 






Roller 230D De« 
Snap-in mounts as terminals 278D Apr 
Strip fixture 240D Dee 




















Resonator cavity design charts..186 May 
R-F generator for nuclear energy 
studies, Kornblith, Jr « 142 May 
R-F generator, for nuclear resonance 
spectrometer 134 June 
R-F generator for three-bev acceler- 
ator 160 Feb 
R-F power meter, uhf S&D Nov 
Ringing, in television circuits 162 May 
Robot controls aircraft 218D June 
Robot speeds oil research 208D Nov 
ket-borne photometer Asures 
KY t, Corman & Bedinge 151 Sept 
Rocket-borne servo tracks the sun 
Stacy, Stith, Nidey & Pietenpol 149 Jan 
ket probe 212 Der 
Rocket pulse transmitter for 164 Nov 
R ket ‘ » tracks sun 149 Jan 
tocket, trar stor f-m telemeter n 78 Jan 
RPM ndicator provides expanded 
scal Strassman 146 Aug 
fet nt 1 t floy 4D May 
ilinity P s ir measurements 
Harwell & Hood 72 Ja 
iturable react for af 44D Feb 


Saturable reactors, see also reactors; 





magnetic amplifiers; ete 
ible transformers as gate Moffa 
4 
Senler, see counter 
\us 
s reboard t le ] D 
rib lia r D> " 
MAC tul f i 'D Ma 
> t ‘ i-f tran ra plifier T 
ind Roser 8 D 
é 1 f esting techniqu 
Pagan 200D Sept 
Self-keyed tra tor lator, A 


214D July 





ductor, see also transistor 

















Sen luect Vv ympounds SID Mar 
emiconductor pulsed curve tracer 
7 pept 
Sensit t I { for medica r 
search, Beckwit! 164 Apr 
Sensitive 1 Y r, Clink 96D Ma 
equentially ated 1utomatic Ka 
control Eliasson 186 June 
eries Capacitors multiply battery volt 
1820 Jul 
Se for t receivers 
' Au 
t l on 
5 s aircraft an 
& Chet 
tio nt 4 Aug 
Ser sistor preampl 
fler adr Zu ) 168 Mar 
Ser nultiplier for analog computers 
144 Sept 
Ser r t orne spectrograph 149 Jar 
I er utting magnetic ampli 
fler ! 162 Jar 
Servo system, electronic juggler 204D July 
ervo system magnet amplifle 
isit ‘ ntional nductors 181 Ja 
er at tr t arn} fler for 
168 Ma 
Selective a-f transistor amplifier, Bier 
ind Rosen P08 De 
Setscrew fittings for pipes speed plant 
alterations Th Ay 
haf tion contr , 134 Aug 
haft mitioned indicator 146 Ma 
hak t el t mn & June 
hell gas lraws graph of fau 196D Ja 
Ss} ling and Potting Burru 
Baile & Cr er ( gert) M Oct 
Ss fing 1 4 foil ob Ju 
Shielding I iphe, Soda ) Ma 
Sh models fiet antenna patterns 
th 1 Hateher 62 Apr 
St mrultichannel f-m for 126 Jul 
Ss kK meas ement in hut t t 
ng 148 Jur 





Shock Mounting Techniques 
Installing 274D June 
Loudspeaker cabinet support 29sD Mar 
Quick-leveling, for production ma 

chines ‘ ‘ ee 246D Apr 

Shock test, increasing vialidity of..236D June 

Shunt-series peaking, Sodaro 194 Mar 

Shutter, Faraday, for transient photo 
graphs . i9sD Feb 

Shutterlesa camera for video recording 

214D May 

Signal detector for high noise levels 
Shive . ° 210D June 

Signal equipment testing 228D Oct 

Signal generator, see also oscillator 

Signal-operated tone compensation 
Miller 184 May 








Signal overload relay for television 

receivers, Masucci, Peltz and Whal 
ley 153 Apr 

on power rectifier handles 1,200 
watts, Losco 157 Dee 


Silicon surface-barrier transistors. .194D May 
Silicon transistor, see also transistors 
Simple circuit transistor 

sarron 182D Nov 





stabilizes 


Simple remote control 210 Dec 
Simple time-delay relay, Morgan 178 Apr 
Sine-squared pulses test color tv sys 

tems, Kennedy 138 Dec 


frequency 
158 Aug 

transmitter 
130 Feb 


Single-channel system of 
diversity, Howard 

Single-transistor f-m 
Thomas 


Single tube square-wave generator 

Bernstein & Spaven 206D June 
Sky ght, photometer for 161 Sept 
Slicer gircuit, pedestal-removing 220D Mar 
Slide scanner, flying-spot 134 July 
Smith chart, modified for power trans- 

fer - 208D July 
Solar battery ‘ 196D June 
Solar battery improved 184 Dee 


Soldering and wiring (insert) M-49 Oct 
Soldering Techniques 
Automati« 62D July 





Inspection of connections OD Sept 
Sluggish solder 232D Dee 
Soldering stand with automatic feed 

841) Oct 


Three-position turntable OD May 





Solid state, see transistors, semi- 
conductors 

Sonar, distributed transducer 160 Jul 

Se I salinity meter for i7 Jan 

Sorting pencil crayon 150 July 

Sound, also audlo 

Sound effect transistor gun for t 137 May 


sound modulation, measuring tv 226D June 
Sound, signal-operated tone control. .184 May 









































Speaker elect static 143 Nov 
Spectrograph rocket contr 149 Ja 
I r ter, nuclear resonance 34 June 
pectropl ometer sl “ t dis Lys 
MD Ju 
Spectrum chart insert and 210D Mar 
trun hotographs microph 
scan Dec 
{ xpar il homet Aug 
nh nu rt ut Ss} tro 
met 134 Jur 
ponge rubber pad speeds pickup of 
vashers 28D Dec 
iqQuare-Wwayv plifler 14D Feb 
1uare-wa kenerato nel tube 
‘O8aD June 
tal ‘ temperature f tras 
sistor amplifier 14 June 
Stabilization, time-shared amplifier for 
computer ISS Apr 
Stab zed noise source for air-weaponsa 
i Beecher Bennett and Low 
16 July 
zing cireuit for X-ray ga 
Eettinges 10D Oct 
ta cing =e r carrier reinser ' 
yvacillator, ¢ rk 142 Jul 
table power supplies for micro 
ive standards, Ernst 168 Jan 
Stain punter totals droplets Clink 
02D Feb 
24 care generator counta pulsea, 
Sokal & esnick 187 
Stamp f afting 20 Aug 
indby a isole, full 141 Mar 
Star pos automatic measure 
ment of DoS Sue 
Starling ire starlings 12D May 
Step-fun on generator for transient 
ecording 63 May 
torage racks protect turret assemblies 
i181 May 
Stringing tv receiver tubes Aug 
Submerged repeaters wUune atabilized 
power, Atherton .... 186 Jan 
in powers telephone 196D June 
Supersonic, see also ultrasonic 
Supersonic speed, radomean for 130 Jar 
Surface-barrier transistor, silicon 194D Ma 
Surfac rY isurement microwas 
gage for 219D Aug 
Surface-wave transmission line 80 Apr 
Nitch for battery conservatior 2500) Mar 
Switeh, high-voltage banana plug. .256D Mar 
Switch iow-frequency for recording 
transients 168 May 
witching, ferroresonant flip-flop desig 
152 May 
witeh production heads gives 
savings, Bordiga 74D Apr 
Switching, random, for conelrad 165 Feb 
Switching system for transmitters..192 Mar 
Syne generator portable . 138 Apr 
Synchrocyclotr r-f generator 142 May 


423 








enna 








Tachistoscope, arc-lamp 174 May 
rachometer, expanded scale 146 Aug 
Tankless low-frequency transmitter 
Gomard seeegnas .154 May 
Tape nsulating, detecting voids in 136 Jan 
Tape recording controls machine tools 
144 Dec 
Ta recorder cycles truck axle tester, 


I 
Washburn 


Pape re¢ 
Tape 


and Stavely. 
order for missile data 


Iritze s ° 
Tape recording, characteristics of 
heads 
Pape recording for vehicular 
Tape recording, modulator for 
frequency eens 
Tape recording, pickup head with 
ponse ° 
Tape recording, to seare birds 
Telegraph equipment, military 


relemetering, balloon-borne 
relemetering, 

lation ° 
Telemetering, 


relemetering, 


frequency-code 


light beam 
parachute 
Telemetering, recorder 


for test 


lelemetering 








Television, 


work orig 
relevision 


pulse 
nation 


distribution 


recorder stores computer output, 


130 July 
194D May 


166 July 
ring 
144D Sept 


research 


154 Feb 


low- 


220D 
d-a 
156 Sept 
212D May 
196D Oct 


Aug 


radiation 


138 May 


modu- 
.172 Apr 
135 Dee 


borne system 


148 June 


flights 


sequentially gated 


in 


192D Sept 
age 








for ; ‘F 186 June 
Telemetering tape recording missile 
_ data a nee 194D May 
Teleprinter, predicted wave 166 Dee 
relemetering, transistor f-m oscillator 
178 Jan 
Telephone, transistor implify, plant 
192D May 
relevision, adding uhf coverage 226D Oct 
relevision aids turbine control 200D Apr 
relevisior beam-deflection tube for 
color decoter : 148 May 
Television, camera adapter for receiv 
ers ° . 141 Jan 
relevision, color demodulator 164 June 
relevision, color, I-Q bar generator 
. 143 June 
Tele sion, color, monochrome t-f strip 
conversion 170 July 
lelevision color, pulsed-envelope de- 
tector s3% ’ 142 Mar 
Television, color receiver design 136 Feb 
Pelevision, color signal for single-gun 
tube ; ' 168 Sept 
Televisior color test techniques 120 Nov 
Television olor video tester checks 
distortion 128 Sept 
Television, converted limousine for re 
mote pickup, Welland 196D Jan 
relevision, eliminating ringing 162 May 
Television film scanner for mono- 
chrome or color cave -1562 Aug 
Television flying-spot slide scanner, 
_ Baracket 134 July 
Television, four system receiver 140 Oct 
Television, high-power visual amplifier 
220D May 
Te levision lighting caleulator 192 June 
Television, measuring sound modula 
_ tion ; 226D June 
Television, microwave crosses Alps.180D Nov 
Pelevision, microwave relay for Japan 
152 June 
relevision, mobile control! room 182D July 
Pelevision, portable syne generator 
318 Apr 


net 
166 Aug 


receiver, asalgnal overload 
rela 163 Apr 
Pelevision, sine-square pulses test color 
138 Dee 
relevision, stabilizing color carrier re 
neertion 142 July 
Television station monitor 163 July 
Television, ubf cosecant antenna.,.138 June 
relevision, underwater, searches for 
Comet 198D Mar 
Pele on Wireless mobile camera 
; 210D July 
remperature-compensated aircraft fuel 
wage Levine 160 Sept 
Ve perature measurement, transistor 
E 185 Apr 
Temperature -sensitive resistor, see 
thermistor 
remperature-stabilized transistor am 
pliflers, Tate 144 June 
Tenth-of-hour clocks os 266D May 
Terminals, production techniques 
Cotter pin insulator 256D Apr 
Deburring feed-through 258D Aug 
Induction fusing for ceramile 280D Mar 


Inserting T-shaped lugs 


-260D Sept 


Test voltage reference 198D Apr 
rester for transistor selection, ‘Kramer 

240D June 
reater, hardness, for auto engine parts 
; 160 Dec 
Tester, tape recorder cycles truck axle 
a 130 July 
Testing, see also measurement, ultra- 

sonics 


Testing selenium 
Testing Techniques 


Automatic cycling machine 


Calibrating frequency meters. 


Calibrating meters 


424 


rectifiers..... 


200D Sept 


242D Apr 
276D Mar 
298D Oct 








Checking 4,000-me radio relay tubes 

252D Nov 
Noise-generating cart..... .270D Feb 
Power transformer tester 296D Oct 
Running in oscillators . 262D May 
Self-balancing bridge checks parts, 


...276D June 
elements, 
.200D Jan 
.-228D Oct 


Isle 

Testing 
Goodell 
Testing signal. 


magnetic decision 


equipment 


Thermistor nomograph, Bolle... 178 Aug 
Thickness, capacitance gage checks 
134 Apr 
Threshing machine for missile data 
194D May 
Thyratron, see also tube 


.198D Mar 
.192 Dec 


commutation factor 


Thyratron, ° 
McMath. 


Thyratron peak voltmeter, 


Thyratron time-delay relay......- .178 Apr 
Thyratron-type transistor circuit, 
Prugh & Keller 190D Aug 


Thyratrons protest unloaded avapifer, 


WVOOER.  sacrccsssescarewteses ..-208D Oct 
Time-delay relay gisi asm ase Ae 178 Apr 
Time interval go-no go gage, Porter 

208D Aug 

Time marker, gated for cro........ 150 Mar 
Time-shared amplifier stabilizes com- 

puters, Slaughter ...... eevee .188 Apr 
Time track for magnetic memory 

drum ‘ cere seen haere 260D Jan 

Timer for reading test 5 a ebakeie. 174 May 

Timer, long period . eee .185 June 
Timer saves monitor batteries , Zelinger 

250D Mar 

Tone control, signal operated... 184 May 
Tone modulation telemetering system 

172 Apr 

Tones provide private line 196D May 

Tracking radar, altitude corrector,.157 June 

Traffic control, radar... 182D Aug 


.200D June 
.184D Aug 


Traffic signals, radio controlled 
Training breadboards 


Transceiver, portable 








204D May, circuit 218D July 
Transducer, distributed ultrasonic. .160 July 
Transducer, high-speed relay phase 
234D Jan 
Transducer, microdisplacement gage 
for testing ....... ° ..172 June 
Transducers for ultrasonic drilling 
214D Apr 
Transformer, iron core, trends in..136 Nov 
Transformer, low-capacitance bias 
CUD ccc ccc cseerasepesovrsceeecs 172 Aug 
Transformer, saturable, ‘gates 174 Sept 
Transformerless audio amplifier 176 Feb 
Transient, in tube heaters........... 126 Aug 
Transient, vtvwm for. 180D July 
Transients, low- frequen y ” pwite h for 
PORRDEEE £20646n600. 500625 00086 168 May 
Transients, magnetic recording of..178 Oct 
Transistor, age for, amplifiers 224D Jan 
Transistor amplifier, feedback simpli- 
BOS cccenccsoncseseersorecseveses 129 Nov 
Transistor ‘amplifier, gain stabitived 
183 Feb 
Transistor amplifiers reduce delay line 
attenuation, Schooley .. -181 May 
Transistor amplifie r, selective a-f. 208 Dec 
Transistor amplifiers used in delay line 
181 May 
Transistor audio source......... ..-182 Dec 
Transistor, cascading amplifier stages 
158 Jan 
Transistor, circuit stabilizes....... 182D Nov 
Transistor converter, Hruska 212D Sept 
Transistor equations using h-para- 
meters, Chen@® .....+++0+. oocoeek Ol Apr 
Transistor, feedback in ‘circuits S6608 174 July 
Transistor flip-flop uses two frequen 
GOOG, BPOG 6.6 scr hecreedeveeceses 175 June 
Transistor f-m transmitter ..180 Feb 
Transistor gun for tv, Lafferty.....137 May 
Transistor, high-frequency amplifier : 
142 Apr 
Transistor, in bioelectric integrator 
176 May 
Transistor, manufacturing grown junc- 
CHR. .0 eee scan bah ee ihe ee wa ee 130 Dee 
Transistor, measuring te mpe rature rise 
185 Apr 
Transistor oscillator, vhf.......... 220D June 
Transistor oscillator, self-keying..214D July 
Transistor power amplifiers......... 146 Mar 
Transistor, power, for audio .144 Jan 
Transistor power supply for geiger 
counters, Pearlman ........... .144 Aug 
Transistor preamplifier drives mag snetic 
servo, Zucchino oes .168 Mar 
Transistor pulse forming ‘circuits... 165 Sept 
Transistor pulse supply, Prugh and 
Keller . ob kg eae ab.ew ee 188D July 
Transistor, pulsed curve tracer for 
testing SNK ASSEONSS RETA ED ESROMD 172 Sept 
Transistor re search, new compounds 


23°D Mar 
Transistor selection, tester for .240D June 
Transistor, silicon surface-barrier..194D May 
Transistor, PERS ere TTC ee am- 
PPO TT rTererreerier 144 June 
Translstor, thyratron- type circult..190D Aug 
Transistor, two-stage amplifier .169 Apr 
Transistorized oscillator, Madsen. .171 Sept 
Transistors convert sine waves to 
pulses, McMahon, Lebon & Baker..160 May 


Transistors in telemetry, Riddle....178 Jan 
Transistors select routes..........204D Oct 
Transistors simplify telephone plant, 

192D May 


Transistor use emitter-coupled feed- 

back, Alexander, Jr. ° 88 Dec 
Transmission, diffrac tion-gain. ooed May 
Transmission line, machine methods 

make strip ..... e ES eo RE NS Ue sewed 148 Sept 





Transm 





-wave 180 A 


ssion lines, surface 





Transmitter, delay-line dummy load 
167 June 
Transmitter, f-m uhf ate ...238D Feb 
Transmitter, frequency control for..142 Sept 
Transmitter, keying at high-speed..148 Dec 
Transmitter, pulse, for rocket research 
164 Nov 
Transmitter, radiotelegraph fsk... 156 July 
Transmitter, single-transistor omni. . > Feb 
Transmitter, switching system.. 92 Mar 
Transmitter, tankless low-frequenc y 
154 May 
Transmitter, wide-range tuning circuit 
OP nan-p'oke 6 ee bab eeuess ..174 Aug 
Travel -wa ube € ‘cou ed 
Traveling-wave tube, helic ally p) oe Nov 
Trays, for production use 
Plastic, modernize assembly benc hes 
240D Sept 
Self-stacking plastic.......- pee “250D Apr 
Tritium battery eee ; ° .212D July 
T-R tube, dual, for radar.. : 149 Aug 
Tubes, see also type, magnetron; 
thyratron; etc 
Tube failures in SEAC 212D 
Tube, heating time in tv receivers. 126 Aug 
Tube, magnetron output window. .170 May 
Tube mount, for automatic assembly 
162 Aug 


Tube Production Techniques 
Automatic tip-off mac 
Base alignment gage 
Broken-back preheater for 


.252D Apr 
D Oct 


ine.... 





17D July 





Cataphoretic coating for heater 
DONAS ....-ccrcvesevcees eee 56D Dee 
‘athode tabbing machine........230D Dec 
Cement adhesion tester 82D Apr 
Ceramic twin-triode PenDes tech- 
MIGUS cc ceccocsseces evocece .259D Dec 
Cutting and “bending stem "wires 
270D May 
Envelope-cutting gage. ...318D Mar 
Felt-padded boxes hold X-ray tubes 
9D July 
Filament bending jig..... 6D Aug 
Gage for glass bases...... 8D Feb 
Graphite-spraying for anodes 8. °D June 





248D Apr 


Grid stretcher ‘ 
274D Mar 


Inserting terminals, @rill press 





Inspecting micas with optical compara- 
COP ccccceseseses ° ° ‘ 268D Feb 
Inspection program, Kleinhofer 248D July 
Impact tester os 6D May 
Lamp and switch syste m ‘for catho Ag 
spraying . P cocvecebeW Jan 
Metal fig speeds insert on of tube 


leads 259D Ja 











Molding stems with powdered glass 
73D Apr 
Optical methods speed inspect 

Wiebach P ‘ meee 301D May 
Painting insides of 1B3 high-voltage: 

CUBED nc dccsvcvacsccvecces 272D June 
Pin and tip gage 394D Feb 
Pin cutter Coboreovcens 80D Jan 
Stem machine ... 8 202D Aug 
Stretching device for hand-wour 

grids ioe ecsseceeen Aus 
Socket holders for aging conveyor 

1 Aug 
Welding gold-plated grid wire...280D Apr 
Winding frame grids, Booth & White 
248D Dee 
Winding grids for reliable tubes 
314D Mar 
Tube, reliability of military -o+++130 Apr 
Tube, single-gun, color signal for..168 Sept 
Tube, thyratron commutation fact 
198D Mar 
Tube, traveling-wave helically coupled 
132 Nov 
Tunable audio filters, Zelinger... 173 Nov 
Tunable oscillator, microwave....242D Mar 
Tuning capacitor, trends in.. -.-130 Aug 
Tuning circuit, wide-range 174 Aug 
Turbine control, television aids..2090D Apr 
Turntable speeds plastic sealing. .‘ Feb 
Turret press for short chassis 
Ju 
TV, see also television 
TV avalanches .... L88D July 
TV color detectors use ‘pulse d-envelope 
method Schlesinger 142 Mar 
TV distributor's pickup uses wire h 
198D Feb 
TV lighting calculator, Sodaro......192 June 
TV receiver operates on four system 
standards, Werner 140 Oct 


TV station monitor, Thomas and 8t 


153 July 








Tweeter, electrostatic speaker... 143 Nov 
Two-frequency transistor flip-flop..175 June 
Two-stage transistor amplifiers . 169 Apr 
UHF meter measures low power leveis 
Bailey & Quirk............ ‘ 159 Nov 
UHF r-f power meter, Reed 188D Nov 
UHF transmitter, f-m............2 8D Feb 
UHF-TV, cosecant antenna for 138 June 
Ultracentrifuge, magnetic suspens 
152 Mar 
Ultrasensitive amplifier .. Kew 54 Apr 
Ultrasonic, distributed transducer. .160 Jul ly 
Ultrasonic, drill transducer .214D Apr 
Ultrasonic heating In diathermy...172 Mar 
Ultrasonic liquid. level indicator sys- 
terms, ROd ..ccccccccceves ° -156 Apr 
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i displacement gage 
r testing .. ..-172 June 
for transmitter syn- 
..-142 Sept 
Comet 
198D Mar 
erminal circuits, Foley 
186 Feb 


searches for 


irregularly 
246D N 
Vacuur positions domes on 
spea ean ‘ 233D July 
Vacuum furnace for cryst growing 
214D Mar 
Vacuum tube, see tubes 
Vacuun voltmeter for 
measurements, Blake 
ible balanced d-c 
mpedance, Hellerman 
capacitor survey 
le delay pulse generator. 
time marker for cro 
ommunications, 
ne f-m eee 
stal grinding, Gerber -161 Mar 
ransistor oscillators, Hollmann 
220D June 
heat test for two-way 
onweae cCaehes ee cueageeee ame 
fibration, increasing validity of shock 
tests ‘ . ° ..236D June 
Vibration pickup for wheel balancing 
236D Mar 
Vibration study, electronic shake table 
178 June 


tube impulse 
180D July 

with low out- 
212D Jan 
..130 Aug 
..178 May 
-.-150 Mar 

multichannel 


THE 


fibration and 


radi 


Video, see also television 
Video amplifier design charts, Squires 
& Newman es ‘ --190 Jan 
Vide amplifier, transistor -+-142 Apr 
Video recorder uses shutterless camera 
214D May 
est oscillator, Fleming....206D Mar 
tester checks distortion... 128 Sept 
aid for music training, Nelson 
200D Aug 


eapacitor 
182D July 
Voltmeter, battery powered a-c 216D Jan 
Voltmeter, germanium-diode push-pull 
212D Feb 
Voltmeter, thyratron peak.. e* 192 Dec 
Voltmeter, vacuum-tube, for measuring 
transients ave 1s0D July 
Voltage reference, test 198D Apr 
Voltage-tuned microwave oscillator 
242D Mar 
aircraft receiver for....180 June 
VTVM, battery powered 216D Jan 
VSWR, direct readings in pulsed r-f 
systems . oe . 162 Dee 


yitage multiplier, series 


VOR-ILS, 


Ww 


Wafer coil technique mechanizes pro- 
duction of transformers, Zack 234D De« 
Waliman circuit, audio amplifier using 
156 Mar 
War game, electronic air... 00ek@® Ape 
Warm-up of tubes in tv receivers. .126 Aug 
Water flow safety interlock, Woods 
194D May 
Waveform generator, current-step..164 Mar 
Waveguide, see also microwave 
Waveguide, circular, chart Oct 
Waveguide, dual-mode horn for mult!- 
plexing . J «.+-162 Sept 
Waveguide, machine methods make 
strip transmission line.... ..148 Sept 
Waveguide Production Techniques 
Dip brazing, Randolph 
Flocking stands ..-268D Apr 
Mass-producing lapping 267D Mar 
Notched waveguides speed assembly 
278D Mar 
Wavegulde, rotary attenuator.......184 Jan 
Weather radar operates in C band 
200D Oct 
Welded joints on diodes reduce com- 
puter bulk, Lutz 
Welding slider contacts -+..-257D Aug 
Wheel balancing by vibration pickup 
236D Mar 


Whirlwind Memory 226D Aug 


AUTHOR INDEX 


A 


Adelman, M., Burke & Leibowitz, 
Phototube tester checks anode cur- 
rent e -...228D Feb 
Adler, Robert Beam- 
deflection tube simplifies color de- 
coders 148 May 
Alexander, F , Self-keyed tran 
sistor oscillator 0 ..--214D July 
Alexander, F. C., Jr., Transistors use 
emitter-coupled feedback -188 Dee 
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Items 


in the author 


Wide-band distributed 
Wide-range oscillator 
tuned $4 Mar 
Wide-range tuning circuits 174 Aug 
Window, for tunable magnetron 70 May 
Wire Production Techniques 
Air-operated guillotine cuts sleeving 
6 May 


amplifier 138 July 
electronically 


Brazing unit for electrotinning ma 
chine .... 244D Dex 
Coding methods 287D Jar 
Conductor-banding machine 272D Oct 
Display board teaches safety 238D July 
Drilling soft insulation .242D Aug 
Frames for cable-lacing boards..252D Oct 
Induction bonding cuts cost of strip 
ping ... ‘ 261D Dec 
Induction bonds strands 
246D June 
Lead-colling tool, Boire 266D Jan 
Plastic sleeving dispensers, Ives. 290D Fe 
Plastic windows improve strippers 
48D Sept 
elects 
250D Jar 
Preparing teflon cable ' 2 » Jar 
Probe light aids tnapection 2 
Quality control of stripping 
@rGs «ces . Aug 
Spool rack 230D Jul 
Spot welder makes tap on single turn 
258D De 
Stripping coax 236D Nov 
Taping gun speeds wrapping of barn 
a ees 
Teflon extruder : i8D Sept 
Vinyl lacing cord reduces harness 
rejects bee ncvescnen en eeeee eee 
Writing serial numbers with vibrating 
tool ... es eeee ° ee 2 D May 
Wireless tv camera 210D July 
Wiring and soldering, Seelig & Schultz 
(insert) M-49 Oct 
automati« 136 Oct 


Pliers minimize assembly 


Wiring 


tester, 


x 


210D Oct 


index for which 


page references are preceeded by (letter) 
are comments from readers, published 


monthly in 


Alte S. K. & Stern, Modified color 
signal for single-gun tubes ...168 Sept 
Anderson, R. E., Detecting voids in 
insulating tape 136 Jan 
Andrews, D,. H., Automatically plot- 
ting electrostatic fleld lines . 182 Oct 
Apstein, M. and Rabinow, Distributed 
transducer for ultrasonic power...160 July 
Arams, F. R., Microwave applications 
of gas discharges oeee 168 Nov 
Ashford, D. A., Engineer imports 
(letter) 404D Apr 
Atherton A., Submerged repeaters use 
stabilized power sonceesecokee Gam 
Auld, J. 8. & Gallonio, Pulse distribu- 
tion in tv network origination 166 Aug 


the Backtalk department 


Babits, V. A., Spengler & Morris, Cur- 
rent-step waveform generator.....164 Mar 
Badoyannis, G. M. & Rosenthal, Direct 
vaewr readings in pulsed r-f sya- 
tems .... “ 62 D 
Bailey, E. F., Cramer & Burruano, 
Shielding and potting (insert) M-23 0 
Bailey, R. L., & Quirk, UHF 
measures low power levels 159 Nov 
Bakeman, D. C., & Richardson, Regu- 
lated d-c supply has high efficiency 
165 Oct 


meter 
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McMahon 
waves tc 
169 May 
Television flying-spot 
siide scanner 134 July 
Barron, F. K., Simple circuit stabilizes 
transistor 182D Nov 
Bataimis, DD, J., Tonie or jontic Cletter) 
44D Oct 
Magnetic-suspension 
ultracentrifuge circuits 1f2 Ma 
Beckwith, John R., Sensitive amplifier 
for medical research 164 Apr 
Bedinger, J. F. & Corman Rocket 
borne photometer measures eky 
light ° 151 
Beecher ID KE jennett and Low 
Stabilized noise source for air 
weapons design 163 July 
Beiser, Leo, How to handle ringing in 
television design 162 May 
Bennett, A. I Ir Magnetic amplifier 
ines conventional inductor 181 Jan 
Bennett, R. & Lentz, Automatic meas 
urement of star positions 158 
Bennett, R K Low and Beecher 
Stabilized source for alr 
yveapons design 163 July 
Bereskin, A B Fifty-watt amplifier 
for high-quality audio 160 Oct 
Kterge, R. I. and Guderjahr Record 
ng fluxmeter 147 July 
Bernard W Lb Mixed feedback 
Qletter) 401D Jan 
More Amplifier Design 
(letter) 372 De« 
Spaven Single tube 
aquare-wave generator 206D 
Bier, D. & Rosen, Selective a-f trans 
sistor amplifier 208 Der 
Pillins, ID K Cooper Evans & Lee 
Microphotometer scans spectrum 
photographs 174 Dec 
Rishop, N., Bias control for f lim 
ters 200D June 
air, H. 7 Selecting coil forms for 
threaded cores 100D Oct 
Islake kn. F Vacuum-tub voltmeter 
for triples measurements 80D July 
tlumbers Ww ke impedance 
(letter) 384D June 
off A Kr Frequency meter uses 
digital counters 89 June 
re P. Cc Lead-colling tool 2 D Jan 
Ww Thermistor nomograph 


Lebon and 
convert eine 


Itaker R H 
Transistors 
pulses 


Baracket, A. J 


Beame J Ww 


Sept 


June 


nolme 


Bernard, W. B., 


Heratein 8 
June 


Source 


17 \ue 
W., Name Sake (letter) 372 Dee 
yoth, R. BE. & White, Winding frame 
grids for ruggedized tubes 248D Dec 
Bordiga IB Switching productior 
heads gives plant savings 275D Apr 
Boscia \ r Color bar generator 
produces I-Q signals 143 June 
Bouvughtwood, J. BE. & Cramer, Military 
carrier telegraph equipment 196D Oct 
Bower Fe iW Manufacturing grown 
junction transistors 130 Dee 
Bradley, W. E Transistor mechanics 
(letter) 420D May 
Brantley . 2 Radar offers solution Fi 
to midair plane col ions 146 Nov 
Brauch, H. N. & Jacob, Keying trans 
mitters at high speed 148 Dee 
Brean John Ww Magnetic-matrix 
awitch reads binary output 157 
Brock, R. L., Transistor fiip-floy 
two frequencies 175 
rueckmann H Delay-line dummy 
load has high power rating 167 June 
Ruff, c Four-channel fsk adds radio 
ircuits 156 July 
Rurgwald, G. M., and Reiffel salloon- 
born radiation telemetering system 
138 May 
Adelman, 
checks anode cur 
228D Feb 


Cramer, 


May 


uses 


Burke, R, W 
Phototube 
rent 

Burruano, § J 
Shielding and potting (insert) M-23 Oct 

Burton, N. H. & Newman, High-volt 
age awitch from banana plugs 256D Mar 

Burton N H Newman & WNozick 
Dark-trace Alisplay tube has high 
writing speed 154 Dec 


Leibowitz & 
teater 


Balley & 


Cc 


Cahn, P., and Ornatein, Multichannel 
f-m aids marine communications. .126 July 
! Coinin.g cuts costs of 


Caprarola, L. J 
magnetron anodes 284D May 
Carroll, J. M., Electronics tn the oil 
ndustry 120 Sept 
Carroll J M., The importance of 
mechanical design (insert) M-2 Oct 
Carroll, J. M., The microwave marke 
pileture . es alee 152 Oct 
Carstensen, FE. L., Li & Schwan, Elec 
trite and ultrasonic deep-heating 
diathermy , _ 72 Mar 
Chalfin, N an. Pertinent patents 
16D Jan, 246D Feb, 258D Mar, 226D Apr 
242D May, 220D July, 214D Aug, 214D Sept 
230D Oct, 212D Nov, 212D Dec 
Chen, T. &., Output windows for 
tunable magnetrons . 170 May 
Cheng, C C., Transistor equations 


using h-parameters . . 191 Apr 
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mpensatior 
(letter) 364D Aug 
how Ww F High-frequency tran 
sistor amplifiers 142 Apr 
Nark, E. G., Stabilizing carrier 
reinsertion oscillator 142 July 
‘ark, E. G. & Phillips, Color demod- 
ulators for television receivers 164 June 
‘larke, K, B. & Courage, Making smal! 
parts (insert) M-15 Oct 
‘link Ww L., Sensitive microphoto 
meter 196D Mar 
‘link W totals 
droplets 202D Feb 
‘oblenz, A & Owens, Cascading tran 
amplifier 1 
‘oblenz A & Owens 


hilds Tone at 


color 


I, Stain counter 


stages 58 Jan 
Acknowledgment 

(letter) 404D Apr 
«-figure tester 

llators 170 De 
Billins 


trum 


sistor 


‘ohn, J., & Dyke, P 
for microwave ome 
ooper R. H., Evans, Le & 
Microphotometer scans spec 
photographs 174 Dee 
Cordes Harry B Low-frequency 
switch for recording transients 168 
Cordray, R., Hull & Novick, How long 
line effect impairs tunable radar 168 Feb 
Corman, A, & Bedinger, Rocket-borne 
photometer measures sky light 151 Sept 
Cramer, 8., Baile & Burruano, Shield 
nz and potting (insert) M-23 0 
Crede G E., creasing validity of 
shock tests 26D June 
Cronir J D & Riges Electronic 
filter for central power 174 Feb 
Csabai, P., Corrs 418D Feb 


May 


supplies 


spondent (letter) 


D— 


Davis, D. D., Germanium-diode push 
pull voltmeter 12D Feb 

Davis, F. E Stereovectorcardiogramsa 
(letter) 502D Mar 

Electronic air-war game 
atrikes 146 Apr 

Deming, (. R., Current-limited variable 
power supply 206D Oct 

DeShonge J \ Jr Logarithmic 
amplifier with fast response 199 Mar 

Diamond, J., Audio feedback. . (letter) 
878D June 


sorts 


Davis, LL. I 


simulates missile 


Diamond, M. J Hardness tester 
auto engine parts 160 De 

Dinger, H, E., Sullivan & Wells, Radio 
receiver counts lightning strokes 


Doelz, Predicted-wave radio tele- 
printer 166 Der 
Dobie J By and Jacob, Removing 
tramp iron from chopped hay 134 May 
Dyke, bk. & Cohn, Pulling-figure tester 
for microwave oscillators 170 Dee 


Eliason, M C., Sequentially gated 
automatic gain control.. 186 June 
Ennes, Harold E Portable syne gen 
erator for tv broadcasting .-138 Apr 
Enslein, K Distributed amplifier for 
nuclear research 1388 July 
Ernst, W. P., Stable power supplies for 
microwave standards 168 Jan 
Ettinger, G. M Negative inductance 
cuts magnetic-amplifier lag... 162 Jan 
Ettinger, G. M., Stabilizing circuit for 
X-ray gages ese 210D Oct 
Ettlinger \ B., Random sequence 
switching . : 165 Feb 
Evans, J. W Lee Cooper & Billins 
Microphotometer scans spectrum 
photographs . 174 Dee 


F 


Findley, L. D., Phantastron computes 
pulse-width Ss 65 enti eens : 164 Jan 

Findley, L. D., Kennedy & Van Horn, 

Multi-exposure flash for high-speed 
cameras 180 Feb 

vingerett, J, sponse 
magnetic servo amplifier. . 170 Oct 
‘isher, J. F., & Traub, Continuous film 

scanner for monochrome and color 
152 Aug 

oscillator 
206D Mar 


Fleming, L., A vide test 


suppl 
224D Aug 
operates mag 


186D Sept 


Fleming, L sab I power 


Fleming, L., Hard tube 
netic counters 

“le ng L, Tea é vs engineer 

— letter) 503D Mar 


Flory L, ke "Ke e y Camera 


adat fo ‘ v 141 Jan 


Fiory ti-. ; 
ple transm 142 Sept 
Foley, J. 8 iilat } ) rminal 


186 Feb 


yt 
R., Fre 1 for mu 
Tt 


‘ 1 ts 
Ford A . B integrator uses 

two transistors 176 May 
Fritze, C. W., Tape stores 

computer output 166 July 
Full, E., Standb aud Mar 


electric 


console 141 


—G 


(iade I> W Feedbach unction 
transistor reuits 174 

Gallonio \ & Auld, Pulse distribu 
tion in tv network originat 

Gates, H Ww Frequency-modula 
uhf tran t 

Gerber, FE. A 


Feb 
grinding 
161 Mar 
Ghandhi, 8. K Design of transistor 
power amplifiers 146 Mar 
Giacolett L. J Power transistors for 
tudio output circuits 144 Jan 
bson, A. F., Germanium modulator 
for nfrared simunie ‘ 155 Oct 
Ison, W. E Mar nete I der for 
physiological pressures 152 Dee 
jodet, S ind Whaley, Electronic jug 
gler 204D July 
oldrath B Pneumatic lift serves 
as asseimbl work table 268D Oct 
Giomard Preben Tankless low-fre- 
quency transmitter 154 May 
Goodell, C. Ee Improved demodulator 
for radar ranging . 170 June 
Gordon, C. C, & Greenough, Parachute- 
borne telemetering system 148 June 
Goubau Geors Designing surface 
Vave transn sion lines 180 Apr 
Granger i % N Designing flush an 
tenna for high-speed aircraft 136 Mar 
Giratiar ',' Characteristics of ring 
recording heads .184D Sept 
pickup 


ter 
VHF crystal 


Gratian Ww Magnetie 
has d-c response 1 Sept 
Gratian, J. W Tape Curves..(letter) 372 Dec 
G Ww Aircraft receiver for 
»r-ils-communications ..180 June 
Gray, G. W rl Pike, Camera 
adapter for tv re vers. 141 Jan 
Greenough M Gordon Para- 
chute-borne telemetering system 148 June 
Greif, K., Microsecond-spike generator 
182D Sept 
Gross, E., & Rozenstein, Long-period 
timer . ‘ 185 June 
Guderjahn, C. A ind Berge, Record- 
ing fluxmeter 147 July 
Guttman Io Moving parts.. (insert) 
M-29 Oct 
Guttwein, G K. & Leslie, Jr Maz 
netic recording for vehicular re 
search . és eee ° 154 Feb 


tape 


Halabi, T Power-level nomograph 
194 June 
Hall, 8S. B. & tadio control 
directs air-sea boat 130 Mar 
ind, B. P., Broadband rotary wave 
guide attenuator 184 
ingestefer, J B., Silicon diodes 
(letter) 364D 
arned, J. L., & Shorkey, Frequency 
deviation indicator . .214D 
arwell, K. E. & Hood, Salinity meter 
for sonar measurements ovvvsate 
Hatcher, C. M. & Smith Measuring 
microwave gatenna patterns 184D 
Hatcher, C. M. and Smith, Ship models 
predict antenna patterns 162 
Heins, H., Radar duplexer uses dual 
t-r tube 149 
Hempson, J. G. G., Low-frequency 
resonators (letter) 417D 
Heuer, C. & Adler, Beam-deflection 
tube simplifies color decoders 148 
Hill, F. & Fingerett Fast-response 
magnetic servo amplifier -..170 Oct 
Hobbs, M., Electrostatic speaker 
recents high frequencies 143 Nov 
Hoberman, M., Magnetic recorder 
arresis transients rr -++-178 Oct 
Hogan, J. W Magnetic tape controls 
machine tools ; -.144 Dec 
Hollmann, H, E., VHF transistor oscil 
lators 220D June 


Schug 


rescue 
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table 
178 
D. W Salin for sonar 
measurements 172 
Howard, D. D., Single-channel 
f frequency diversity 
Howard R. C. & Savant 
f log computers 


Transisto 


June 


Jan 
sVvetem 
158 
Multiplier 
144 Sept 

verter 
D Sept 


Aug 


or ana 
ruska ‘ j 


i 
uide 


194 Oct 


256D Nov 
How 
radar 

168 Fet 


y. € and 
np iron from 
ob, M. I. & Brauch 
iltters at high speed 
D., Gated marker 


(letter) 
62 
Military 
130 


R., Tube reliability 
vis, E. R ind Swauger, 
eliability of electron tubes 

Johnson, R. W Designing wide-rar 
tuning circuits 

Josias, ¢ Matching 


Apr 


174 Aug 
resistors at i-¢ 
HOD 
ndustrial 
6D 


Apr 
uses 


Jupe, J. H, Britair 


ntrols 


May 


K 


Kaplan, J. ¥., Sabath & Sporn, Power 
devices ee (insert) M-37 
Kaufer, G. E., Extending multivibrator 
delay time 2b 
Keller, J. W., and Prugh, Transistor 
pulse supply ISSD July 
Keller, J. W., & Prugh, Thy 
type transistor circuit 190D 
Kelly, H. P., Color video tester checks 
distortion 128 
Kennedy, EF. 8 Van Horn & Findley, 
Multi-exposure flash for high-speed 
cameras 180 
Kennedy a € 
test color tv systema 
King, D. D., & Konigsberg, El 
cally tuned wide-range oscillator 
Kleinhofer, B. A., Tube inspection pro 
gram for airborne equipment..248D 
Kleinklaus, I. J Audio equipment 
for binaural broadcasts 134 Feb 
Knaack, F Broadcast transmitter 
switching system ° 192 
Knaack, H. S., Portable transceiver 
204D May 
Medsuring nolse in 
181 


tester 


Oct 


Feb 


atron 


Aug 


Sept 


Feb 


sine 


squa 


July 


Mar 


Koch, M. EF Jr., 
resistors 
Koechel, W. P., Cement adhesion 
for receiving tubes 282D 
Koehler, R. B. & Richards, Decade 
counter tube for ac 
chines ol Nov 
Kolb E R Modulator for 
queney ording 
esberg, R. L., Frequency 
n four-terminal networks oD 
conigsberg, R. C. & King, Electroni« 
illy tuned wide-range oscillator 184 
orewick J A-M system measures 
microwave attenuation 176 
ornblith, Jr Lester, An r-f generator 
for nuclear energy studies 142 May 
Kramer, N. H., Tester for transistor 
selection ° 240D June 
Krause, C. A Gain-stabilized transis- 
tor amplifier . ‘ 183 Feb 
Kronenberg, M. H. & White, Design 
techniques for color television 
ceivers 


Mar 
) Apr 
counting ma 


220D Aug 


ponse 


tape rec 
Feb 
Mar 


Jan 


re- 


126 Feb 


ELECTRONICS — December, 1954 


or gun it 


Checking 
traces 
Db. & 


iver E 
controlled 


Lebon I 
rransistors 
pulses 

Lee R. H I 
Microphotomet 
photographs 

Leibowitz, R ; Ace 
Phototube te checks a 
rent 

Lent % be et Aut 
urement of r posi 

Lesli« ! M & 

ording for 


tons 


netic re vehicula 
J Designing «he 
( 

hak I 


crowave multiplex 


Tempe 
fuel gage 
teachers 
( 
K Schw c 


nd | a4 leep-heat 


thermy 
Loseo, E F Silicon 
handles 00 watts 
Low, H Se her and Benne 
zed nie ource for ‘ 


MacDonald, A. & Soled, F 
holder 
Macphersor a. 4 
of p 
Madsen, J 


urna 
Graphiea 
F rransistorize 


eld 
uel spin echoes 

Manke A. G. & Myers 
duce mobile interference 

Mamott H Foreign t 


(le 


pulses 


Marshall, D. E. & 
mutation factor In 
design 

Martel ‘ W., Early sil 


(letter) 


Martin, J. BE 
iids ublf-t coverage 
Marzetta, L \ High 
1ids ithode studies 
Masuec C., Peltz and Wt 
overioad relay for televisti« 


Ruze, Cosecan 


pow 


Mazur D. G 
rocket research 
McClane & F 
dures for color tv product 
McDermott, J R New 
drafting tools and te 
Metjrane E J & Martin 


breadboards for electronic 


McLucas, J. L. & 
target detector ° 
MeMahor R. E., Lebon 
Transistors convert sine 
pulses 
MeMath, J. P 
meter 
Mc Murtrey Ww 
engineer é 


MeMurtrey A. W 


Laughlin, 


{ 
MeQuistar W R Altitude 
for tracking radar 
Mehron M. & Otto, Inst 
tiy er f computers 
Miller, FE. €., Inside sp h ¢ 
Miller Ie ( Sig l-opera 
compe 
Mita S., Sawazak Nomura 
Mieré ave relay for 
vision 
Moffat, B 
gates 
Morgan, Edgar D 
relay 
Morris R Ve 


Current-step 


satior 
itio 


Saturable 


Babits & 
waveform 


Mounce, G. R. & Leaver 
controlled automati« 


Guttweir 


rature 


power rectifier 


transfer problems 


‘rystals r 


»tter) 
Shackelford 
thyratron 


Adjustment 


hniques 120 


and 


C., Thyratron peak volt 


1 
intaneous mul 


transfo 


N 
for tv 
137 


May 


perpendicu 


246bD 


ne 


169 Aug 


etter) 


i6D July 


124 Nov 
Baker, 
\ to 
160 May 
im 
174 
irke 


Dee 


mat 


Mag 

r research 
154 

chassis 
insert) M-5 

Jual-mode 


Fet 


162 Sept 

compen- 
160 Sept 

problems 


letter 97 \ 
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READER SERVICE SECTION 


A method that provides readers with a... . 3 
“DIRECT-10-THE-MANUFACTURER” : Ee deems 


method of obtaining additional information on prod- ; () Please contact me by phone no. 
ucts advertised in this issue. No time lost in remail-_ | 
ing your request from publication to manufacturer. 


THESE POST CARDS ARE FOR YOUR USE s 
and | 
HERE IS WHAT YOU DO: : A eeeeanaasinieeennaettel 


(C0 I want this information for my files 
0 1 wish to see your representative 
() Please contact me by phone no. 


2. Then fill in the name of the specific product or OT aes Ce peter aries 


1. Fill in with ink or typewrite your name, com- 
pany, address and title. 


service and the page number on which it appears. 


3. Place a check mark in the box or boxes applica- 
ble to your needs. 


4. Tear out the postcard on the perforated lines and 
address it to the manufacturer(s) whose products you 
are interested in. Place a stamp in the box indi- 


cated and drop into the mail. of December 1954 
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C] 1 want this information for my files 


THE MANUFACTURER WILL PROMPTLY | wn so soc sour noprosesunive 

SEE THAT YOU RECEIVE THE NECES- | £1 Please contact me by phone no, —————— 
SARY PRODUCT DATA OR THAT HIS | 

REPRESENTATIVE CALLS UPON YOU, 

WHICHEVER YOU DESIRE. 


If there is insufficent space on the postcard for 
describing your problem specifically. we suggest 


you write to the manufacturer, spelling out your As described on page of December 1954 


requirements in detail. Be sure your filled-in post - 
f 7 Atratnite 


card accompanies your letter. 
(0 I want this information for my files 


(C0 1 wish to see your representative 
(0 Please contact me by phone no. 


(Product or Service) 
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To the Readers 


Aa ICON IT (as 


A New Reader Service designed to pro- 
vide prompt response 


You, as a reader, may never have thought spect- 
fically of the viewpoint of the advertisers whose 
informative and up-to-date product news reaches 
you through the advertising pages of ELEC 
TRONICS. 


They are VITALLY interested in you and your 
needs. You and thousands like you constitute the 
market and without you they cannot continue to 
present their product story: indeed, they cannot 
remain in business. 


These manufacturers whose products and serv- 
ices are shown in this issue welcome your in- 


‘quiries and your desire for more information. 


lf your requirements are complicated and you 
require more space, we suggest that you write 
directly tc the manrdacturer, stating your prob- 
lem in detail and asking for specific information 
or assistance. Be sure to include the postcard with 
your detailed request in order that your inquiry 
be given prompt and expeditious attention. Make 
certain that you specify which PRODUCT you 
are interested in if more than one appears in the 
advertisement. 
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THE HERMETICALLY SEALED DAVOHM SERIES 850 IS THE PERFECT COMPROMISE 
BETWEEN PRECISION WIRE WOUND AND COMPOSITION TYPE RESISTORS 


Rugged simplicity keynotes the design of the new Davohm Series 850 
resistor. Basically, it is a heat resistant glass tube, with the noble-metal 
resistive element deposited on the inside surface, Hermetically sealed, 
the resistive elements need no ‘‘protective’’ coatings, and are deposited 
with such extreme accuracy that even microscopic examination will show 
no flaws or raggedness which might otherwise result in noise, erratic 
teadings, hot spots and opens. The temperature coefficient is always 
positive, always constant, and does not vary with resistance value. High 
frequency performance is excellent due to low reactive component of 
impedance. 


The unique performance characteristics of the Davohm Series 850 com- 
pares with MIL-R-10509A as follows: 


Load-Life (per 1000 hours) 
Temperature Coefficient (PPM/°C) 


Available immediately in 1/2, 1 and 2 watt sizes and in +1%, 
+0.5%, and +0.25% tolerances in any desired value. 

Write for full technical data or see your local Daven Sales 
Representative. 


New and Revolutionary Davohm | Series 800 


metal film resistors... 


outdates all previous film types in performance @ characteristics. 


DAVEN ELECTRONIC SALES CORP., associated with 


“DAVEN- 


191 Central Avenue, Newark 4, New Jersey 


World’s largest 
manufacturer 
of attenuators 
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Three New RCA- Developed 
Receiving Tubes for Color TV 


RCA-6BL4— 
Half-Wave Rec- 
tifler Tube (Dam- 


tration and brighter 


pictures. 


70° deflection angle— 
combined with a short 
electron gun having 
improved resolution— 
provides a short tube 
which permits reduced 
cabinet depth. 


RCA-21AXP22 
e 21-inch metal envelope 
e electrostatic focus 
¢ magnetic deflection 
¢ magnetic convergence 


RCA-6CB5— 


Beam PowerTube 
(Horizontal-De- 


Sharp-Cutoff flection Amplifier) 
Beam Triode 
(Shunt Voltage 


Regulator) 


per Diode) T i; RCA-6BK4— 


RCA pioneered and developed compatible color television 


RADIO CORPORATION of AMERICA 


FLECTRON TUBES HARRISON, N.J. 





